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SECTION 1

INTRODUCTION

1-1 SCOPE

This study is a preliminary investigation into the concepts and
requirements of a protracted war which could continue after a counter-
military nuclear exchange between the United States and the Soviet Union.
The exchange envisioned for this study represents a near "worst case" for a
military only attack, but stops short of escalating into direct industrial
and population attacks. As such, it represents only one of a spectrum cf
"limited” nuclear attacks which could lead to protracted warfare. However,
it is a scenario we believe of particular value to emphasize because it seeks
to gain insights into the many different ways that military forces can be
stressed and the post-attack environments with which they must cope.

Given the concitions emanating from such an attack, the study next
seeks to define, in broad terms, the protracted war missions for which U.S.
military forces will be needed.

Finally, it proposes some solutions to enhance U.S. capabilities to
overcome some of the specific deficiencies noted during the course of the
study. This latter effort, while quite substantial, does not attempt to
address a comprehensive 2pproach to a structured plan for preparing for the
requirements of protracted warfare.

Since the concept of protracted nuclear warfare is markedly differ-
ent from U.S. strategic concepts of the past several docades, a brief review
of strategic policies and global perceptions of the two superpowers during
this time will be useful in understanding the developing concept which this
study addresses.

1-2 SOVIET INTENTIONS AND U.S. PERSPECTIVE

In the 1960's both the Soviet Union and the United States accepted
“peaceful coexistence” as the replacement for the “cold war® of the 1950's.
However, “peaceful coexistence” has had significantly c¢ifferent meanings to
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the two nations. To the Soviet Union, it has meant a relationship in which
each superpower would refrain from directly confronting the other. But at
the same time the Soviets also have seen it as an opportunity to exploit an
inherently unstable internationa! system in order to advance Soviet power
and influence. U.S. policymakers and opinion leaders have held that, not
only would each superpower refrain from directly threatening the other but,
of even greater importance, they both had a common interest in maintaining
the stability of the international system. Thus, in the U.S. view, neither
would seek to undermine the stability of the international system by trying
to change the balance of world power and influence between the two competing
superpowers,

The Soviets see peaceful coexistence as "a special form of the class
struggle in the international area“(l)' rather than "the end of the struggle
between the two world systems."(z) Even more explicit is the Soviet view
that "the strategic purpose of peaceful coexistence is to insure favorable
conditions for the world-wide victory of socialism“(3), and a "complete and
final victory of Communism on a world scale.“(a) Brezhnev gave the Soviet
rational for such a view in December 1972: “because the world outlook and
class aims of socialism and capitalism are opposed and 1rreconci1ab1e.”(5)
The Soviets interpret peaceful coexistence to mean the actions of Western
capitalist countries are circumscribed while the interests of world commu-
nism are advanced.

1-3 SOVIET VIEWS OF THE “7ORRELATION OF FORCES"

It is apparent from their statements that the Soviet leadership has
convinced itself that the U.S. does not now have the power to do other than
seek peaceful relations with the Soviet Union on whatever conditions it can
get. Soviet writings make it clear that they believe that the U.S. has lost
or can no longer deal with the USSR on the basis of "its notorious 'from-a-
position-of-strength' policy and...the policy of ignoring the realities of
the modern world.‘(s) As a result Soviet spokesmen have reiterated the theme
that the U.S. was forced to negotiate from a position of weakness.

*Numbers in parentheses refer to list of references.
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"The strategic course of U.S. policy is now changing before our very
eyes from 'pax Americana'...to a definite form of necessity for
peaceful coexistence. But we must clearly understand that this
change is a forced one and that it is precisely the power—the
social, economic and, ultimately, military power—of the Soviet
Union and the socialist countries that is compelling American ryl-
ing circles to engage in an agonizing reappraisal of values."(7

This has been the espoused position of the Soviet Union ever since
President Nixon signed the SALT I agreement. The "correlation of world
forces" has shifted, according to Moscow, in favor of the Soviet Union. This
shift, Moscow contends, has been brought about by ever-increasing Soviet
power and the decline of the United States.

"Recent international events have...shown that the change in the
balance of forces is not some kind of an abstract formula but a
tangible reality that is making the imperialist powers adapt to the
new situation and is making it possible to bring about major changes
in the international arena."(8)

In June 1974 Brezhnev stated: "Having evaluated the overall balance of
forces in the world, we arrived at the conclusion a few years ago that there
was a real possibility for bringing about a fundamental change in the inter-
national situation."(9)

1-4 U.S. DECLARATORY POLICIES

U.S. declaratory policy &as it relates to the deterrence of nuclear
warfare has received increased scrutiny as the Soviet Union approached and
then achieved parity with the United States in strategic offense capability.
In the view of many, the Soviet capability has gone well beyond parity into a
Soviet superiority.

Lately, there have been numerous articles written and much discus-
sion on whether or not our declaratory policy matched our targeting doctrine,
or whether our strategic nuclear resources were sufficient to implement our
strategic doctrine. On the other hand, there has been equal, if not more,
discussion as to whether our strategic capabilities were in excess of that to
implement our declaratory policy. In many of these discussions, it is not
clear what declaratory rolicy is being referenced. We have had a number of
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declaratory policies over the last twenty years with more policy statements
being made in recent years.

The following strateaic dectrines and their operative time periods
have been annunciated over the last twenty five years:

Massive Retaliation 1950's
Assured Destruction/Damage Limiting (AD/DL) 1960's
Mutual Assured Destruction (MAD) Late 1960's
Strategic Sufficiency (SUFF) Early 1970's

. Essential Equivalence (EE) Mid 1970's

. Rough Equivalence (RE) Mid 1970's

. Countervailing Strategy Late 1970's

A review of these principal policy statements and a comparison with
our strategic implementation capability that existed at the time the policy
was announced may give some insight into why there were so many policy
changes over the last two decades. Figure 1-1 shows the relative capabili-
ties (expressed in deployed throw weight) of the two powers' strategic forces
to date with an extrapolation for the next six years. It is apparent that
restatement of U.S. strategic policy has coincided with the growing imbal-
ance in U.S./U.S.S.R, strategic capabilities rather than as a result of U.S.
force developments.

Mutual Assured Destruction (MAD)

A sizeable group of Americans believe that deterrence of nuclear
war is the basic concept underlying the Mutual Assured Destruction (MAD)
doctrine~i.e., make the potential consequences of a nuclear exchange so
intolerable neither side would dare start a war. This view holds that U.S.
and Soviet nuclear weapons would be targeted on each other's population
centers and major industries. The United States would always retain suffi-
cient nuclear military strength to deal the Soviet Union a catastrophic blow
even after taking a Soviet first strike. Each side would know that to
initiate a nuclear exchange would result in devastating retaliation. With
assured annihilation as table stakes, it would be suicidal for either side to
strike first. (Not usually discussed in this philosophy is the fact that the
retaliator is also committing suicide.)
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Figure 1-1. U.S./U.S.S.R. strategic capabilities.
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To be practicable MAD has some provisos: first, neither side would
build first strike weapons capable of destroying the other side's retalia-
tory weapons, and second neither would protect its cities with effective
active and passive defenses, thereby limiting unacceptable damage. Not to
adhere to both provisos would tend to make nuclear war an acceptable option.
(The tolerance of Soviet air defenses by those espousing this doctrine is
usually explained on the assumption these defenses are useless against bal-
listic missiles and are therefore futile.)

1-5 SOVIET WAR-FIGHTING, WAR-WINNING DOCTRINE

The Soviet military leaders, as revealed in their writings, have
never accepted the necessity for mutual vulnerability. They do not use the
concept of deterrence, not in a military sense. Most likely the Soviets are
sincere when claiming they want to avoid nuclear war, but just as sincerely
they make it clear that if a superpower nuclear war should occur, they intend
to fight and ultimately win. Thus, Soviet military writings stress a “war-
fighting, war-winning" doctrine that has been adapted to Clausewitz's dictum
that was is an extension of politics. From affirming Moscow's support of
“1iberation" wars, to rejecting the ideas that superpower nuclear war is
unthinkable or that such a war can have no winner, Soviet military doctrine
consistently supports the correlation between war and policy. A key point in
this doctrine is that despite revolutionary increases in the destructive
power of weapons, Moscow continues to view war as an instrument of policy:

"The premise of Marxism-Leninism on war as a continuation of policy
by military means remains true in an atmosphere of fundamental
changes in military matters. The attempt of certain bourgeois
ideologists to prove that nuclear war moves beyond the control of
policy, ceases to b€ an instrument of policy, and does not consti-
tute its continuation is theoretically incorrect and politically
reactionary....The description of the correlation between war and
policy is fully valid for the use of weapons of mass destruction.
Far from leading to a lessening of the role of policy in waging war,
the tremendous might of the means of destruction leads to the rais-
ing of that role. After all, immeasurably more effective means of
struggle are now at the direct disposal of state power.*(10)
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This view is in direct contradiction to the view held by some
Western theorists that the catastrophic destructiveness of nuclear weapons
makes such weapons less effective as an instrument of policy. Furthermore,

Soviet war doctrine calls for victory not deterrence, preemption not retali-

ation, and superiority in weapons not "rough equivalence," thus acknowledqg-

ing the "extraordinarily important role" military might plays in assuring
world peace (on Soviet terms). This doctrine has five related elements:
preemption, quantitative superiority, counterforce and C3 targeting, com-

bined arms operations to supplement nuclear strikes, and defense.(11)

Soviet strategic doctrine stresses the value of surprise in war and
the decisiveness of a nuclear first strike capability. The Soviets have
concluded that in any future war, nuclear weapons will be the deciding
factor. From this they have deduced that the side that strikes first with
nuclear weapons will have a significant advantage and, in fact, will win the
war.

1-6 STRATEGIC ARMS LIMITATION NEGOTIATIONS

For most of two decades the U.S. has been negotiating with the
U.S.S.R. in an attempt to establish the MAD doctrine as the basis for nuclear
arms limitations. The hope has been to stabilize nuclear weapons development
at a point where neither country possesses a disarming first strike capabil-
ity. Once parity has been reached, no new nuclear weapons would need to be
developed by either side. At least that has been the guiding theory behind
SALT,

While the Soviets have been talking one thing, they have been doing
another. Over the last decade Soviet strategic forces have surpassed those
of the U.S. in quantity, accuracy and effectiveness. Some peope believe the
U.S. has allowed this imbalance in nuclear forces to grow to such an extent
as to invalidate the coctrine of deterrence, the cornerstone of U.S. stra-
tegic policy.

It is evident the Soviets are striving not for nuclear weapons
parity but for superiority. Parity in nuclear weapons is unacceptable to the
Soviets because it runs counter to their Marxist-Leninist view that no
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lasting stability is possible until the downfall of capitalism and the final
world-wide victory of Soviet-led socialism. If nuclear war should occur, the
Soviets contend it will mean the destruction of capitalism and the establish-
ment of global socialism patterned after the Soviet system. The Soviets
refuse to accept parity for the sake of mutual vulnerability because to do so
would be to conform to a western strategic concept they interpret as another
tactic to perpetuate the world capitalist system.

"Peaceful coexistence” may bé.;_};;orite exB;é;;}on,mseémingly com-
patible with the concepts behind nuclear weapons parity, but it is just a
Soviet exped{ent meant to weaken western resolve and hasten the overthrow of
capitalism. There is no status quo the Soviets will be satisfied with short
of all-out victory.

1-7 INCREASING SOVIET ADVENTURISM

The Brezhnev doctrine, as enunciated in 1968 to justify the Soviet
invasion of Czechoslovakia, proclaims the right of the U.S.5.R. to intervene
militarily in any socialist country where so-called “socialist gains" are
threatened. The Soviet invasion of Afghanistan in December 1979 reminded the
rest of the world that Moscow still considers the Brezhnev doctrine valid and
in force. Interestingly, justification in Soviet journals for the interven-
tion in Afghanistan significantly broadened the scope of Soviet interven-
tionist policy.

"In addition to the Soviet Union's obligations to render aid under
international law there existed other, equally weighty obligations.
In rendering military assistance to friendly revolutionary
Afghanistan, the Soviet Union proceeded from the fact that to leave
the Afghan revolution in the lurch, prey to the counterrevolution,
would be to ignore our internationalist duty as Communists. The
Soviet Union was prompted in its action by the dictates of its
revolutionary conscience, it proceeded from the behests of Lenin,
who wrote back in 1915: the socialist state would if need be help
the oppressed classes of other countries ‘using even armed force
against the exploiting classes and their states.'*(12)
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Now it appears that this doctrine might well be used against Polang. ’
The Foles have demanded and to a limited extent been given "freedoms" that
are significantly greater than those available to the Russians and other
cantive nations...therefore posing a threat to the tight Soviet control now

in being.

This far-reaching interpretation takes on added significance wre-
consigereg in light of recent Soviet “reinterpretations" of the takeover bty
force by the Soviet Union in 1940 of the three Baltic countries of Latvia,
Lithuania, and Estonia. The new version of Soviet history now portrays these
actions by the Red Army as laudable examples of "“peaceful revolution,"
thereby legitimizing an increasingly "external role" for Soviet military
forces.(13)

1-8 EMZRGING THREAT

Soviet doctrine is not empty rhetoric; it is being matched by Soviet
capabilities. The Soviets have slowly and methodically developed a capabil-
ity to attack the U.S. strategic nuclear forces while still holding most of
our society as hostages to keep the U.S. from making good its threat of
launching a retaliatory city strike. In human terms the potential consequen-
ces are staggering. A properly designed Soviet attack against U.S. forces
would result in holding 144 million Americans hostage to influence the
actions of U.S. leaders. An imprudent response could trigger the slaughter
of these Americans in a Soviet third strike against U.S. cities.

The Soviet's force posture, their push for weapons superiority
rather than weapons equivalence, indicates clearly that the U.S.S.R. is pre-
paring for the possibility of nuclear war. Should Moscow perceive that a
crisis situation could evolve into a nuclear war, the Soviets may very possi-
bly strike preemptively.

While the Soviets claim they would never launch an initial nuclear
attack, and while it is possible the Soviet build-up of nuclear weapons is
intended solely to exert influence on Western Europe, it is prudent to con-
sider a preemptive strike against the U.S. to be one of the prime Soviet
military options. No matter how a war could start, the Soviet Union might
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be confident its nuclear and conventional forces combined with its civil
defense efforts would allow it to fight longer and more effectively and
therefore zome out victorious.

In the face of the huge and menacing unused forces that the Soviets
would hold after an attack on U.S. forces, the emerging requirement is one of
being able to control (or even better to dominate) escalation and hold a
useable reserve force adequate to deter follow-on attacks against American
cities. A requirement of escalation control is enduring survivability, a
capability not yet designed into U.S. strategic systems and their associated
Command and Control. This does not imply, however, that U.S. strategic
forces used in a respcasive strike against the Soviet military could not or
would not be able to inflict widespread and significant damage. Such an
exchange could lead to a condition where neither side had achieved a clear
military victory nor had been defeated so thoroughly that it could not or
would not continue to fight for a protracted period of time,
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Figure 1-2. U.S./U.S.S.R. conflicting perspective and objectives.
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Thus, at a time when Soviet geo-political successes and shifting
perspective of the "correlation of forces" are encouraging Moscow into

increasing adventurism,

he possibility of confrontation (graphically depicted in
Figure 1-2) which could lead to nuclear war has never been greater. This
possibility, coupled with Soviet strategy to use their weapons to destroy
American weapons and defeat U.S. military forces, makes the study of pro-
tracted war, its environment, missions and military needs, of utmost import-
ance to U.S. force planners and designers.
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EXECUTIVE SUMMARY

_)

Substantial improvements in Soviet strategic weapons capabilities
over the last decade have given Soviet forces a significant and improving
first strike capability. This capability coupled with the Soviet war-
fighting/war-winning philosophy has prompted this study of the likely con-
sequences of a protracted nuclear war. This study envisions such a war as
one which starts with a massive countermilitary nuclear weapon exchange
between the U.S. and the U.S.S.R. in which neither side achieves a decisive
outcome. An examination of the post-attack period is made to conceptualize
the environment that would characterize this period and to describe how such
a war probably would evolve into a protracted war. From this analysis the
principal military missions U.S. forces would be required to undertake are
explored in general terms. Concluding this study are recommendations for
improvements in selected systems that would enhance the adequacy.of present
or planned U.S. forces to execute missions to continue to achieve favoradble
conflict resolution during a protracted war.

Background

The circumstances that could lead to protracted war could arise
from the divergent perceptions of the balance of world power that have long
marked U.S.-U.S.S.R. relations. “Detente" to U.S. leaders has meant mutua!
restraint in affairs affecting global stability. To Soviet leaders “peace-
ful coexistence" and the lessening of superpower tensions has meant an oppor-
tunity to exploit an inherently unstable international system in order to
advance Soviet power and influence. Moscow believes that the U.S. m longer
has the will or power to deal with the Soviet Unfon in any other way but on
Soviet terms. Soviet doctrine stresses the idea that military superiority
can be used coercively. The threat facing the U.S. 1s that U.S.S.R. initia-
tives attempting to exploit this perceived advantage will lead to conflicts
which could generate circumstances that convince Soviet leaders a first
strike against the U.S. is in the best interests of the U.S.S.R. Reinforcing
this danger is the Soviet belief that a nuclear war can be fought and won.
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Given the many uncertainties inherent in an examination of such a
complex subject as protracted war, this study can only hope to be a qross
approximation. However, because the threat to the United States is so real,
analysis along these lines provides valuable and needed insights.

War Initiation and Soviet Qbjectives

Rather than postulating a geopolitical scenario for war initiation,
two concepts of how a central nuclear war begins are considered. The first
is a central nuclear exchange which grows out of a theater conflict., The
second is a war initiated simyultaneously worldwide by a Saviet first strike
against U.S. military capabilities. A 1984 initiation date was used for the
damage calculations in this study. In both cases it is assumed that whenever
feasible the Soviets will employ surprise and deception to maximize the
effect of these strikes.

It is postulated that the two primary Soviet objectives would be to
destroy U.S. military capabilities to wage war and 1imit damage to the Soviet
Unfon. Coercion plays a dominant role in the second objective. It fis
unrealistic for the Soviets to assume they could destroy all of the U.S.
strategic weapons in a first strike. Therefore, it is postulated the Soviets
will attempt to hold U.S. cities hostage, under threat of an annihilating
city attack, as a means to deter the U.S. from launching a retalfiatory attack
on Soviet population centers. For reasons of national self interest, each
side 1imits its strikes to military targets. In such a war, the retention of
large reserves of strategic weapons would be a paramount concern of both
sides. The attack analyzed in this study was structured to destroy U.S.
military forces while leaving the Soviets a large reserve with which to
attempt to dominate escalation.

Post Attack Environment

The protracted war environment after a major nuclear exchange will
depend on the Soviet attack objectives and the structure of the attack. For
purposes of this study, the post-attack conditions that were considered most
influential were:
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(1) the effectiveness of the Soviet military attack measured in
fatalities and damage,

(2) the effects of nuclear fallout,

(3) the loss of Command, Control, Communications and Intelligence
information that both sides will incur,

(4) the need for an enduring deterrent force to prevent city
attacks plus other reasons why national leaders will tend to
reduce the pos.-exchange rate of nuclear weapons expenditures,
and

(5) societal considerations (acknowledged but not examined in this
study), such as national will and population support.

Attack Effectiveness

Damage from a Soviet attack on U.S. forces and facilities as they
are currently postured is shown to be overwhelming. Among active duty mili-
tary personnel, rough estimates indicate there would be as many as 1.2
million fatalities worldwide. Destruction of principal military facilities
and fixed bases v:ould be on the order of 66% to 88% overall, with losses of
bases having major forces or functions being almost total. This effectively
removes the U.S. capability to project forces. While not examined in detail
in this study, damage to the Soviet military from a U.S. countermilitary
response strike will also be extensive.

Fallout Environment

Radioactive fallout, resulting primarily from surface burst weapons
used in attacks on hard targets, will influence the conduct of a protracted
war significantly, particularly during the first two weeks. A high percent-
age of the U.S. population, in order to survive or avoid sertous illness,
will have to seek out and remain in the best available radiation shelters for
one to wo weeks. Effective measures to protect against fallout are fairly
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easy to implement but are not generally known. The extent to which the
requirement to use protective shelters will initially immobilize large areas
of both nations is a significant factor of the protracted war environment.

3

Loss of C°1 and Space Assets

Follow-on Use of Strategic Weapons

Nationa) leaders' perceptions (or misperceptions) of enemy strength
and fears of overcommitting scarce or irreplaceable nuclear weapons assets
will tend to reduce the rate of nuclear weapon expenditure during the pro-
tracted war period. These perceptions, plus the overriding need (for reasons
of national self interest) to maintain a deterrent against escalation to
urban-industrial attacks, will inhibit weapon expenditure. Only when an
opponent sees an opportunity for a favorable exchange rate against his oppo-
nent's reserve nuclear forces are large salvo-style attacks likely to occur.
Instead, the war probably will become one of continuing attrition against the
opponent's military forces.




Protracted War Military Missions

Fundamentally, U.S. military missions would remain unchanged in a
protracted war. Only in effort, emphasis, timing, and perhaps operational
techniques would there be differences. Resolving the conflict in favor of
the U.S. would be the overriding objective. First priority are the basic
military missions essential to national survival. These are the maintenance
of forces for strategic strike capability and for protection of the homeland.
Next is the need to reconstitute the CONUS logistical base, probably the most
demanding task identified. This is followed closely by the restoration of
C3I capabilities., Last, the ability to reinforce the theater forces and to
project force to critical areas are essential. The ability to achieve early
successes in these efforts, both for the U.S. and its allies, appears espe-
cially critical.

Personnel

The loss of experiencad U.S. military personnel in the early phases
of a nuclear war would seriously jeopardize the successful completion of
post-attack missions. A large cadre of trained military personnel around
which the recovery and reconstitution efforts could be organized is essen-
tial. Unfortunately, a critically high percentage of active duty military
personnel are now vulnerable to the effects of a nuclear attack, even with
early warning, Priority programs aimed at increasing the survival rates of
U.S. military personnel should be implemented as soon as possible.

Heavy attrition of active duty military forces in the initial
phases of a nuclear war will place extreme demands on reserve units,
National Guard and Individual Ready Reserves should be prepared to function
effectively in a protracted war environment. The existing disper;ion of
their armories and encampments enhances their survival. A major program
aimed at preparing Ready Reserves for the advent of protracted nuclear war is
needed.
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Enduring Weapon Systems

To be able to fight a protracted nuclear war requires not only the
(albeit rudimentary) weapon systems but the ability to protect those weapons
and other critical assets from nuclear attacks. Essential to the decision by
U.S. leaders to conduct a protracted war is their knowledge of enduring
availability of strategic forces. Two major components were considered in
this study. The manned bomber is a versatile instrument both for strategic
strikes and reconnaissance. ICBM's are an effective means for delivery of
incisive attacks on targets developing during the protracted war in the
opponent's homeland or other critical regions.

This study considers several concepts for retainable ICBM basing:
(1) deep basing, (2) multiple protective structures, and (3) combinations of
hardening and dispersal with mobility, From various investigations it can be
concluded that deep-based facilities can provide, on a cost effective basis,
the survivability and endurance required for retainable ICBM forces.

Concepts for enduring bombers must recognize that extensive damage
to normal bomber bases will occur. The concepts must anticipate the need for
great flexibility in terms of availability of runways, weapons, parts, fuel
and crews. Short field capable bomber concepts and their anticipated contri-
bution to the enhancement of U.S. capability in protracted war are described
in this report.

Enduring Space Capability

In a protracted war replenishable satellites, that are autonomous
spacecraft with little or no dependence on ground control, can be used for 2
variety of functions. One suggested concept for initial attack missions is
to have satellites that can be launched at the onset of a central exchange so
they will be able to observe missile launches, detect NUDET and perform
transattack communications. As a result, the basing for launchers for these
missions need not be survivable. The "launch on strategic indicators" -
*launch on warning® approach requires launchers to be on alert and to have
quick reaction time,
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Survivable basing is required, however, for the more general and
enduring missions such as reconnaissance and replacement of failed
satellites.

The additional missile stages needed to achieve higher satellite
velocities require either longer boosters than those presently accommodated
in submarines and MX shelters or small satellites. A deep underground basing
system such as MESA could accommodate these space boosters. To determine the
best approach (in terms of cost/performance) for MESA based space boosters
and/or rudimentary satellite designs, further study is needed.

Modifications of Operations and Facilities

The U.S. military's protracted war-fighting capability would be
enhanced if the following conceptual approaches were developed into systems:
short field bombers, deep-based strateqic reserve forces, and replaceable,

autonomous satellites. Such operational concepts as dispersed shelters for
military personnel and for base reconstitution units should also be imple-
mented.

War-fighting concepts will have to be developed which respond to
the conditions expected to prevail during a protracted war. There are some
modifications to current U.S. military operations and facilities which can
be implemented with minimal costs that will provide increased capabilities
to fight protracted war. Other changes such as those needed for strategic
C3l and logistic systems in order to sustain operations for a protracted war
after a nuclear exchange will be both lengthy and costly.

Insights Gained

Despite the complexity and magnitude of the subject of protracted
war and the numerous uncertainties inherent in the assumptions and estimates
on which this study is based, a number of insights become apparent. These
insights are highlighted below:
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o There will be a tremendous need for trained, in-place military
personnel,

It is clear

that provision for survival of military personnel is as important as eguip-
ment survival. Improving the survivability of U.S. military personnel
probably has the highest cost-effective potential of any of the measures

studied.

) U.S. mobilization and force-projection capabilities are highly
dependent upon an existing training base and logistical capabilities.

) Both the United States and the Soviet Union have placed heavy
dependence on the use of space for Command, Control, Communications and
Intelligence collection and dissemination. This dependence is increasing.
Because of the unigue military value of space, should war occur, space will
certainly not remain a sanctuary. If conflict occurs in space, its nature
would change markedly during protracted warfare.

- Wich the onset of central nuclear exchanges, the nature of space
warfare will shift from attacks in space to attacks on ground-dased support
equipment.

- Nith the almost immediate destruction of ground-based space
facilities in the first phase of a central nuclear exchange, reconstituted
space satellites will be relatively free from attack for an extended period
after this central exchange.
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- To be useable after a central nuclear exchange, new spaced-based

systems must have regquirements and characteristics significantly different

from those now in use.

o Many factors will impact both sides — the loss of C3I and the
attendant capability to assess the effectiveness of the attack; the immobi-
lizing fall-out environment for the first week or two after the central
exchange; the need for a deterrent force coupled with the inclination for
national leaders to hoard their remaining nuclear assets; and a number of
societal and other considerations. All of these factors will tend to slow
the pace and prolong the period of conflict.

()} Systems which can perform missions autonomously, particularly with
respect to reconnaissance, appear better suited for protracted warfare.
Hence, domder systcns; 1f designed for survivability and endurance (includ-
ing their supporting systems and weapons), appear particularly suited to
protracted warfare. This will require aircraft characteristics, basing sys-

tems and methods of operation which are substantially different than those
now in use.

Further Studies

From this study of protracted nuclear war, 3 number of areas are
identified as worthy of future study. In strategic weapons systems, concep-
tual desijns need to be developed for short-runway, or even off-runway,
strategic bombers. Ballistic missile basing concepts should be developed to
assure the survivability of such weapons. For conventional forces
approaches to survival need to be examined that include dispersed storage of
critical assets and the sheltering of military personnel, Concepts for the
survival or reconstitution from civilian sources of the logistics system
should be developed. Concepts for ¢ capabilities, including space-based
systems, need to be developed and evaluated for reestablishment of communi-
cation nodes, command posts, and sensor systems. Replenishable and autono-
mous Space systems should be developed. There are many other new systems
which could be developed for effectiveness in a protracted war.
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The subject of protracted nuclear war is so broad and interwoven
that it would be useful to undertake an effort which makes a first attempt at
structuring an integrated approach to the postural changes needed. Such an
effort should consider all aspects of the problem: personnel, weapon sys-
tems, supporting systems, logistic base and C3I. It should also define the
extent, feasibility, priority, cost and timing that are envisioned for these
changes. No quick, easy or inexpensive solution will be found. But if a
steady and integrated approach is followed over the next decade, the result-
ant posture will undoubtedly be one which can create sufficient uncertainty
in attack outcome that Soviet leaders will be deterred not only from under-
taking such an attack but also from threatening to do so.
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SECTION 2
APPROACH

The purpose of this study is to examine concepts for the conduct of
protracted warfare. It addresses itself to developing better insights into
three fundamental questions:

1. After a major nuclear exchange, what would the environment for

protracted warfare be like?

2. What missions would be required of U.S. forces?

3. What candidate weapon systems and supporting systems or

changes to existing systems would better enable the U.S. to
carry out these missions?

In attempting to gain insights which can provide answers to these
questions, we recognize the uncertainties and inaccuracies inherent in any
approach. There is no historical precedent for a war of the magnitude being
considered. Environmental conditions which will exist can only be estimated
with rough and multiple extrapolations from single weapon tests which in
themselves have large uncertainties. Uncertainties pervade all facets of
this effort (e.g. how will future wars be fought?). Yet the threat of such a
war is a real one, and insights are needed despite the numerous uncertain-
ties.

In addition to the uncertainties, the magnitude of the elements and
forces which must be considered is also staggering. The compilation of
highly accurate data bases for this study could, in itself, consume greater
resources than those allocated to this study. With these considerations in
mind, we have undertaken this analysis using fairly accurate but gross data
bases and reasonable approximations and extrapolations of weapons and force
interactions. While existing data would enable more accurate estimates to be
made of parts of the analysis, such aggregated results would still contain
most of the uncertainties just discussed. Accordingly, the effort to develop
detailed and highly refined data bases for those portions of the analysis
where it was feasible were considered to be unwarranted.

Caalim




Our efforts were focused on making a realistic (but gross) approxi-
mation of what we think the world would look like (from a military forces
point of view) after the first major nuclear exchange has occurred. We then
postulated the broad missions that the U.S. military forces would be required
to perform and a general sense of priority of these missions. From this we
have postulated general systems that would be needed to support these mis-
sions., This list of general systems then provided the basis for selection of
several specific systems where our previous and ongoing work has provided
expertise to develop in some depth of conceptual detail,

The magnitude and complexity of the task is such that a single study
can only get a glimmer of the strategies, forces, and Systems needed to cope
with such a catastrophe. At the same time, many postural and system defi-
ciencies 3are so glaring that even with all the uncertainties and approxima-
tions inherent in this analysis it is possible to describe the types of
changes, improvements and new Systems needed to correct or alleviate these
deficiencies.




SECTION 3
W concePTS FOR PROTRACTED WeR

-1 [ 1eoouctron

- Since this study is an initial effort toward the development of
concepts of protracted wars, certain assumptions must be made which are con-
sistent with existence of such a conflict. This investigation begins by
asserting that a central nuclear war probably will not be decisive, but that a
prolonged period will follow during which conflict resolution will be pur-
sued. The estimated conditions which could be created by massive initial
nuclear strikes were developed. From these conditions, concepts for conduct
of the encuirg war were developed.

-2 Y score

- There are as many possible scenarios for how a nuclear war might
begin as there are people and time to reflect on the subject. If pursuance of
this study had to await the development of a consensus for a war initiation
scenario, the study would probably never proceed beyond that point. To limit
and focus this investigation, two generalized concepts of war initiation were
assumed.

- In the first concept, nuclear intercontinental war between the U.S.
and U.S.S.R. is assumed to develop out of the escalation of war in one or more
overseas theaters. These initiating theater conflicts are assumed to have led
to extensive deployment of U.S. power projection forces and to the gradual
escalation to a central nuclear war,

- In the second concept, nuclear intercontinental war between the
U.S. and the U.S.S.R. is assumed to start as a result of a surprise Soviet
first strike against United States and Allied (if appropriate to the scenario)
military forces and facilities worldwide. It is recognized that this con~ept
is not a plausible scenario to many people; however, it does provide a "worst
case" from which to measure incentive for surprise, survivability and
endurability. 38
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- For both concepts it is assumed that the initial central nuclear
exchange will be a countermilitary exchange with both sides exhibiting reluc-
tance (for reasons of self-interest and survival) to attack urban-industrial
and population targets. It is further assumed that this massive exchange of
nuclear weapons will not resolve the conflict, i.e., neither party concedes
defeat. Thus, it is possible that “"combat operations will continue for the
purpose of the final defeat of the enemy in his own territory."(l)* This will
probabiy involve some form of theater war and an attempt to invade th2 oppo-
nent's territory.

3-3 W ASSUMPTIONS OF WAR INITIATION AND CONDUCT

- The general assumptions used for the two concepts of war initiation
and the conduct of the war after the ‘nitial nuclear exchange are described
here.

B cocerr

- Figure 3-1 11lustrates the major elements of activities expected to
occur in an intercontinental nuclear war which escalates out of conflicts in
one or more overseas theaters. It shows the Persian Gulf and Western Europe
theaters as representative areas with the potential for conflict initiation.
However, equally valid war initiation scenarios could be developed from the
Asian theater, War at Sea or, as a more recent development, War in Space. The
general assumption made is that nuclear weapons are first used in the theater
after which the war escalates to intercontinental use of nuclear weapons
against only the opponent's military forces. The term selected for this step
is “failure of Phase | deterrence,” which is usea to indicate that the nuclear
threshold has been breached, but that for reasons of self-interest neither
side wants to escalate to urban-industrial or population attacks. The step at
which urban-industrial and population attacks are undertaken has heen defined
as “failure of Phase 11 deterrence."

* Numbers in parentheses refer to 1ist of references.
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- Figure 3-1. Concept I, escalation from theater war.

. We did not attempt in this investigation to evaluate protracted
warfare after Phase 11 deterrence has failed. There are several reasons for
this. First, to be even remotely valid, the study would have to consider
post-attack survival, reorganization and recovery—an effort far beyond the
resources available. Second, in the absence of reasonably effective and
implementable civil defenses it is very doubtful that after a counter-city
attack the United States would have any residual capability to prosecute a
protracted war. Whether or not the Soviet Union would have a capability to
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continue the war depends on assumptions regarding its civil defense
effectiveness and post-attack recovery preparations. Post-attack recovery
following an urban-industrial nuclear exchange is a separate area of research
which was not examined in this study.

- With a non-decisive outcome of the counterforce exchange, the war
could develop into a war of attrition against the opponent's military forces
and his associated C3X but particularly against unused (reserve) strategic
nuclear forces. It should be noted that under such conditions forces con-
sidered as "strategic nuclear forces" would undoubtedly be much broader than
those defined in Strategic Arms Limitations agreements. Indeed, forces
originally thought of as limited to local theaters might be found to have
significant leverage in the "strategic" outcome of such a conflict. It is
this phase of conflict that occurs after an initial large counter-military
nuclear exchange and prior to escalation (if any) to urban-indust'ial and
population attacks on which this study is focused.

- CONCEPT 11

Figure 3-2 illustrates the major elements of activities anticipated
to occur in a counter-military central nuclear war which is initiated worid-
wide simultaneously, but more importantly begins with a surprise attack. Here
surprise is not intended to mean only a "bolt out of the blue” attack but also
includes scenarios where surprise is achieved in crisis situations through
the use of deception. Indeed, scenarios which couple deception to a
“de-escalating" crisis can provide as much military effectiveness from sur-
prise as can a "bolt out of the blue* attack. While the reasons (e.g.,
diplomatic conflict or confrontation) which might prompt Soviet leaders to
decide that a preemptive strike against the U.S. is in their best interests
may be difficult to envision, the circumstances that led to initiation of WWI
remind us this possibility should not be ignored. In any event, use of a
surprise scenario provides an excellent yardstick from which to measure the
relative stability, survivability and endurance of military forces and their
various wespon systems.
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-Figure 3-2. Concept 1l, initiation of world wide surprise attack.

-. For both of these war initiation concepts we have assumed that the
U.S. responds with an attack on all major U.S.S.R. military installations as
well as those of the Warsaw Pact. Since our purpose is to examine the
environment U.S. forces would face, the missions required of them and ways in
which their capabilities for protracted war could be enhanced, a detailed
study of the effectiveness of the U.S. attack on the Soviet Union was not
performed. There are numerous studies available which show the effectiveness
of potential U.S. attack resgconses on the Soviet Union. No purpose would be
served by duplicating those here. It is sufficient to assume that neither
side is totally successful in destroying each other's capability to continue
some military combat.
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34 [ PROTRACTED WAR ENVIRONMENT
3-4.1 - Central Nuclear Exchange - Attack Effectiveness

- The discussion thus far has developed a basis for a nuclear exchange
limited to military targets only. In this section we will amplify that basis
to support the specific Soviet attack we analyzed, and will describe the
effectiveness of that attack on the U.S. target system.

- The protracted war environment will be dominated by the impact of
the nuclear exchange (strategic and theater) on the surviving combat capa-
bilities on both nations, the jarring impact on the populace of follow-on
nuclear strikes against residual forces in both homelands, the fear of escala-
tion to assaults on the urban areas, and the difficulties of sustaining
support to the theater of operations. The assault against the military
structure would leave both naticis sorely wounded, but capable of continuing
the war until one force is utterly defeated in the field or a truce fs
accepted politically. The fighting would be intensive but probably at levels
far below the pre-exchange capability. In this section we will examine the
effectiveness of the Soviet attack and discuss what military strength will
survive to fight,

3-4.1.1 . Soviet Attack Objectives

- The circumstances or provocation which convince Soviet 1eaders that
a surprise or preemptive nuclear attack on the United States is in their best
interests will also influence the structure of the attack. The magnitude of
their attack theoretically could vary from a quite small attack, one designed
to achieve a narrow military objective but much larger political objectives

“ to a massive attack on all important U.S. urban-
industrial and military targets.

- While this spectrum of attacks is possible, many attacks within it
would be inconsistent with Soviet doctrine, objectives and capabilities. A
massive attack on U.S. urban-industrial targets would certainly provoke a
similar response from the United States. Considering the war initiation
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scenarios just discussed, as well as Soviet doctrine and strategy, we judge
the most probable attack to be one with the following Soviet objectives:

(1) To destroy !).S. capability to wage war;
(2) To 1imit damage to the Soviet Union,
(a) By destroying U.S. will and capability to respond,
(b) By holding a largely surviving U.S. population hostage in
order to inhibit U.S. esca1ation.(2)

- In order to emphasize and intensify U.S. leaders' perceptions of a
Soviet preemptive attack meant to hold U.S. population hostage, the postu-
lated Soviet attack was limited to strikes within the U.S. at military and ¢
targets only. We judged that, except for hard targets (e.g., ICBM's, hardened
command posts), the Soviets would use air bursts to accomplish their attack
objectives while at the same time minimizing population fatalities. We also
judged the Soviets would use any means possible to inform us of the scope of
their attack (as soon as they decided we could not improve our posture based
on this information). Such a Soviet strike, however, could not avoid all

cities and still accomplish its military objectives.

Although the military value of the greater
Washington, D.C. metropolitan area also is crucial, the political value of its
total survival is even more important. We assumed it would not be attacked in
this strictly military option.

- The Soviet attack also was structured to avoid industries with the
exception of nuclear warhead manufacturing. Should the Soviet strategy be
successful, it would be to their advantage to keep U.S. industries intact.
Should it fail, there is little to be lost by delaying a strike against U.S.
industries for several days or even weeks. (This would not be valid if the
U.S. had previously made preparations for Industrial Prbtection.)(3)

- One of the Soviet's principal goals in structuring the attack was to
leave themselves with a large reserve of strategic weapons which they could
use to control and dominate escalation. Such a reserve would also give them
ample weapons for continuing strikes against military targets which
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- As part of this effort to maintain a large and dominant strategic

reserve, the Soviets would replenish their forces with reloads, with newly
manufactured weapons and with bomber weapons which had survived in their
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hardened storages. These latter weapons (i.e., surviving bombers and their .
reload weapons) are predicted to play an extremely important role in
protracted warfare. This is discussed in more detail in Section 5-2.

We prasume that a nyclear attack on an opponent's homeland creates
the potential for escalation into uncontrolled urban-industrial attacks anz,
therefore, reason that the Soviets would not undertake this risk with anything
less than an all-out attack on the United States military establishment worlc-
wide. Accordingly, the baseline attack postulated is a heavy Soviet attack ¢~
United States— targets in CONUS and overseas, tempered b,
restraints to avoid populated areas unless the military value requires
attack, We believe that an analysis of this type of attack will provide some
new insights into what the post-attack world will look like,

3-4.1.2 - Soviet Attack Structure

- For purposes of analysis we have subdivided the Soviet attack into
four component parts:

An early arriving SLBM attack on SAC bases to destroy aircraft

High altitude EMP attacks

1CBM attacks on U.S. hard tar jets

- ICBM silos and LCF's; SLBM bases; nuclear storage sites,
hardened command posts

o “Tailored* attacks on otheQQ NI tarsets woridwide

- (Tailored in the sense that ground bursts and collateral
damage are avoided when this is consistent with attack
objectives.)
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- SLBM Attack on SAC Bases

- In structuring the Soviet attack on U.S. SAC bases we chose not to
use a barrage attack of the airspace around the bases, but rather to limit the
attack to the bases themselves. This is a very controversial subject and has
been analyzed in many ways. Our reasons for this selection follow:

An effective barrage attack requires a fairly large number of
Soviet submarines to be prepositioned close to the U.S.
coasts. The lead time to accomplish this is significant.
Furthermore, we Jjudge that this could not be done without
alerting the U.S. of the buildup and the value of surprise (or
deception in a crisis) would be lost. Further, the available
postural countermoves the U.S. could make upon warning would
detract significantly from the value of such an attack.

Ballistic missile submarines can be reloaded with missiles
carried by deployable tenders. Having the maximum number of
SLBM's in the reserve force undoubtedly will rank high among
the Soviet's priorities. But a build-up of deployed SLBM's
off the coasts of the United States could easily result in the
U.S. moving attack submarines and other ASW forces to
positions from which to destroy the bulk of these ballistic
missile subs should an attack on the U.S. begin,

Even though barrage attacks usually are characterized as air
bursts at altitudes of 30,000 feet, the potential for
extensive ground collateral damage is still quite high, and
many would be over major U.S. cities. This could mask the
purpose of the attack and might be perceived by U.S. leaders as
an escalation to city attacks. Since a principal reason for
the limited nature of Soviet :itack is to try to control
escalation, and thereby limit damage to the Soviet Union, this
would be inconsistent with their attack objectives. This con-
sideration might well override the advantage of destroying
additional SAC aircraft during flyout from their bases.
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d. An additional factor in their choice of tactics is the
strength of Soviet Air Defenses against aircraft, While the
Soviets would prefer to destroy SAC aircraft in the-U.S., in
the context of this attack they might choose to risk some
increased military losses through penetration of their air
defenses, rather than risk a wrong interpretation ui the true
nature of their attack.

B iion Artitude Emp Attack

- Our attack planning provided-Soviet 1CBM weapons to be burst at
high altitudes in order to cover all of the United States with an EMP pulse.
For lack of information on Soviet high altitude fusing capabilities, we used
1CBM weapons. Should the Soviets place a high altitude fuse capability in
their SLBM weapons, they could reduce the time of arrival of these high
altitude bursts

3 3
attack 1d be repeated during the initial
twenty-four hours of war to sustain the time over which our strategic communi-
cations would be disrupted.
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- ICBM Attack on Hard Targets

- An effective Soviet counterforce attack must strive to destroy a
major portion of U.S. ICBM's. There have been many studies conducted on the
effectiveness of ground bursts versus the effectiveness of near-surface
bursts for silo attacks. While these studies are not conclusive, a general
consensus exists among attack planners that there is a higher confidence of
ki1l using ground bursts. Accordingly, we planned ground bursts against
silos, Launch Control Facilities and hardened/buried Command Posts and
Nuclear Storage Sites. Other moderately hard targets (e.g., SSBN's in port,
field nuclear storage sites) could be adequately targeted with air bursts,
hence they were used.

- The decision to use ground bursts against hard targets turns out to
be the single largest factor in producing collateral civilian fatalities
among an unprotected (or unprotectable) population (see Section 3-4.1). How-
ever, even if near surface bursts were used instead of ground bursts, the
burst heights needed for the overpressures required for target kill would
still result in significant fallout. Fatalities would be reduced but would
still be extensive unless fallout protection is used.

W Taitore” Attack on Other Targets

_ The remainder of military targets,

were programmed for attack by the smallest yield available in the Soviet
strategic arsenal which could accomplish the attack objectives

A1l of these weapons were assumed to be air bursts. A number of
these targets are overseas. We assume that they were attacked with theater
nuclear weapons. The inventory and range of yields of Soviet theater weapons
is so large that these targets are more than adequately covered with theater
weapons.

' In addition, it was essumed that a large-scale-
t

tack would be made on military forces in NATO (e.g., nuclear storage
sites, airbases, air defense sites, POMCUS* sites, casernes, logistic and
asmunitiony

* POMCUS: Prepositioning of ut.erie‘l6 configured to unit set.




facilities, and field deployed forces) as well as strikes at naval forces at
sea. A structured analysis of these types of attacks was not made, other than
to ensure that all major U,S. bases and logistic facilities were included in
our target lists. Numerous studies of theater nuclear attacks on NATO have
been made. These studies show the Soviets have sufficient theater nuclear
weapons delivery systems capable of carrying out these strikes without use of
strategic systems. This is not intended to imply they would not choose to use
strategic weapons (e.g., SS-11's) for theater missions. In fact, in the
scenarios discussed, where the Soviets anticipate a return strike against
their silos, it would be in their interests to use excess SS-1ll's in theater
roles while preserving their mobile S$S-20's and aircraft for follow-on
strikes. (However, Figure 3-4, which shows the strategic force strength in
terms of equivalent weapons remaining to each side after the exchange, corre-
sponds to use of only theater weapons in theater role strikes. The definition
of Equivalent Weapons is provided in Appendix B.)

3-4.1.3 - Strategic Exchange and Weapon Allocation

- A significant element of our ability to conduct a protracted war
after a nuclear exchange with the Soviets is the capability of our Strategic
Forces to execute meaningful follow-on operations if called upon. Therefore,
before examining the military target system attacked by the Soviets, we will
briefly examine the exchange itself and the aftermath in terms of surviving
forces on both sides. )

|| Using FOREM (see Appendix A) model results the outcomes of strate-
gic counterforce exchanges 1980 to 1990 are displayed on Figure 3-4 in terms
of strategic force strength remaining on each side measured in Equivalent
Weapons. The dashed U.S. curve is U.S. remaining strength during the first
few hours postexchange, including that bomber strength which must be used or
lost. This is non-ALCM bomber capability which is unsuited for attacks on
1CBM silos and which, presuming the U.S. is unwilling to escalate to urban-
industrial attacks, must either be used against other military targets (OMT)
or lost because they are not adequately retainable. Whether or not these
bomber forces are used, the U.S. strategic strength a short time after the
exchange is that shown by the solid curve.
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- Figure 3-4. Strategic balance after counterforce exchange.

- A 1984 date was selected for the exchange and damage
calculations uvsed in this study. The 1984 interchange results are susmarized

in Tables 3-1 and 3-2akb. These numbers are, for the Soviets, as low as we can
expect and, for the U.S., as high as we can expect. Less optimized targeting
could reduce Soviet losses and the surviving U.S. Strategic Reserve force.
Note that while there are weapon system changes over the next decade, the
numbers of surviving forces remain about the same. Most of the surviving U.S.
weapons are SLBM's.

That could make our nuclear threat after the
exchange considerably less credidle
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- Table 3-1. Soviet weapon allocation: 1984.

Deleted

- It 1is significant to consider how few weadpons it takes to

destroy our major bases and important military facilities. After ensuring
that our strategic nuclear forces are heavily attacked, only-additional
weapons are needed to attack the structure of other forces needed to fight a
protracted war, provide interior security, dor defend against invasion. Meost
of the weapons targeted against the strategic nuclear forces were needed to
destroy our missile sites. (There is a further discussion about the
concentration of functions into a handful of installations.) The small number
of weapons needed to destroy our military bases and the effectiveness of the
strikes against our strategic nuclear forces explain’ the enormous reserve
force available to the Soviets.
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- Table 3-2a. U.S. weapons surviving first strike: 1984
(generated alert).

1984 Generated Alert

U.S. Warheads

B>

Allocated Against

: Soviet Soviet Soviet
u. s.
1C8M 2094 328 189 0 0 139
UO s.
SLM §256 3995 0 0 513 3484
U. s.
Bomber 3100 2934 912 0 0 2022
(ALCM)

After Soviet First Strike
After U.S. Retaliation

U.S. weapons surviving first strike: 1984
(surprise).

- Table 3-2b.

1984 Surprise Attack

U.S. Warheads
D Allocated Against

u.s.

184 2004 | 3 260 0 0 68

P s256 | 29 0 0 N3 |

u.s.

Bomber N0 | v0ss 420 0 0 584
(ALCY) -

After Soviet First Strike
After U.S. Retaliation




3-4.1.4 . Target Systems Analysis

- For the purpose of analyzing the impact of the postulated Soviet
strike, we initially subdivided the target set into (1) U.S. active military
bases inclucing Hawaii and Alaska, (Z) logistical support bases in the United
States, and (3) overseas U.S. bases. Table 3-3 provides a further subdivision
of the active military bases and a general summary of the target numbers.
Some of these bases are colocated and could be destroyed effectively by a
single nuclear weapon, Others are sufficiently large to require two or more
nuclear weapons to achieve a high probability of damage to their military
facilities. These variances have been considered in arriving at the total
weapon requirement; however, a detailed analysis of individual facilities was
nct performed.

-Table 3-3. Summary of U.S. military and
support installations.

1CBM Silos/LCF's 1172

Strategic Offense Bases (SAC, SSBN)

C3I (not collocated with other targets) '

Air Bases 105

Naval Bases 60

Army Bases 56

Logistic Facilities 111

Nuclear Material Production, Fabrication and .

Storage (other than at military bases)

U.S. Bases Overseas 100

__- Total 1710+
- In addition to the ICBM silos and launch control facilities, the

U.S. based target list consists of about- facilities or functions at over
-different installations. Most of the targets in this set of-(ssx) are
located so they can be attacked fully with &n air-burst weapon of any existing
Soviet yield without causing significant collateral damage to a large city
(population _100,000). About 8% of them could be struck while holding collat-
eral civilian damage and casualties to relatively low levels by using low
yield weapons and/or careful ground-zero selection. Attack of the remaining
27% of these targets creates levels of collateral urban damage that could
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cause the U.S. to misconstrue the true limits of the attack. Hence, their
individual military worth versus their potentiai for triggering uncontrolled
escalation would have to be carefully weighed by the Soviet leadership.

- Amei.g the-targets there is a wide range of size and impact on
our war-fighting capability. The U.S. has tended to concentrate many func-
tions or large amounts of materiel at a relatively small number of major
installations. For example, 84% of U.S. Army ammunition resupply in the CONUS
is located at three locations
(Table 3-4). As a result of such concentration about 55X of these
installations are too important to be withheld from a determined military
attack. About 20X of this target set is composed of targets which have some
collective capacity or potential to support power projection but are not
individually significant. The remaining 25X fall in between and would require
a case-by-case judgment on the military worth c¢f attacking them versus their
potential for masking the nature and objective of the attack by collateral
damage. For example, the headquarters of the Army's Tank and Automotive
Command is embedded in the metropolitan area of Detroit and was not included
in the attack even though it has significant importance and could be a focal
point for logistical reorganization and control. We deemed the impact of
severely damaging a large segment of Detroit would jeopardize the political
goals of the Soviet attack.

. Table 3-4. Army ammunition resupply origins.
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- Considering the existing (lack of) preparations to withstand a
nuclear attack and assuming no significant changes in the near-term, the
impact of a Soviet attack on our military seems to be disastrous. Closer
examination of the attack aftermath together with the way we normally function
offers a few possibilities for recouping some strength and waging a protracted
war,

- The casualties estimated for the Soviet attack are shown in Table
3-5. The civilian figures are high even though the postulated attack is
limited to military targets. Most of the civilian casualties result from
fallout coming from the surface-burst strikes on the missile silos. The fall-
out patterns from those strikes are shown in Figure 3-5. The implications of
fallout are discussed in paragraph 3-4.2. The military casualties listed in
Table 3-5 may seem to be on the low side. The reason will be explained as we
develop this section. An important aspect of the relatively remote location
of our missile sites is that over 70X of the nonstrategic installations on the
target 1ist (Appendix C) are not affected by lethal fallout levels. Although
people at installations within the fatal level contours (13X of the list) must
use shelters to avoid serious il11ness or long-term effects, radiation is not a
16ng-term hazard that interferes with efforts to restore/salvage those bases
for more than two or three weeks after the attack.

- Table 3-5. Fatalities in millions.

. INU.S.
. CIVILIANS 29A
-= 21 FALLOUT
- 8 PROMPT
. MILITARY 0.9%
. OVERSEAS
. MILITARY 0.3°
A. Includes DOD civilians and dependents at bases

B. Excludes forces field deployed, airborne, or at sea
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3-4.1.5 - Residual Forces

- The possibilities for recouping strength do not include much chance

that cantonment areas of mejor bases for operational forces will be more than
marginally useable. Figure 3-6 to 3-8 indicate the damage/fatality factors
for the cantonment areas to typical Army, Air Force, Navy and Marine bases,
It was noted in the preceding discussion that, except for bases in Norfolk,
San Diego, and Charleston, all major bases for forces can be attacked without
extensive damage to large populated areas, and they are the ones the Soviets
are likely to target with multiple weapons to assure their destruction. In a
limited way, the Soviets could take a further hedge against the chance that a
major base would escape attack. They could have missiles on standby to be
targeted to replace any missiles that were known to have aborted during the
launch of their preemptive strikes, provided they can obtain the intelligence
data.

- No matter what the planners do, some targets in the attack plan will
escape. If we assume that the Soviets scrupulously avoid attacking targets in
populated areas, and that operational factors cause 10% of the planned attack
to go awry, at least 2/3 of the base structure will be destroyed anyway. We
assume that the number of major bases among the surviving set is no more than
one or two and that the many others in the 1/3 or less surviving installations
are of lesser individual importance. Even if the fraction of bases destroyed
is as low as 2/3, the loss is a disaster of major proportions

. Significant portions of the existing, active bases will be
destroyed in the postulated attack, including large numbers of trained mili-
tary and civilian personnel. There is, however, the reality that at any time
a portion of the normal base population will be away from the main base on
operational or training missions, temporary duty assignments or routine
leave. The military casualty figures we project assume that 1/3 of the forces
are out of the immediate target area. This survivor portion can be further
increased 1if base commanders disperse their forces thus minimizing
concentration. 3
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. Figure 3-8. Damage at ground forces installations.

- In addition to the full complements of personnel in some units being
away from the ground zero 20nes of the areas attacked, it is certain that some .
number of top leaders and middle management at these installations will be
awdy. Some will be with the dispersed forces, some will be in a travel
status, some will be on leave, etc. We assumed that 20X of the leaders in
troop units and 10X in administrative or logistical installations would be
away. The percentages for military staff personnel that are away were less
(10X and 8% respectively). One might disagree with the specific numbers we
assumed, but the pattern of typical military activity indicates that some
numbers myst be used to account for those very real and, in terms of our
ability to conduct a protracted war, very vital survivors.

- Unfortunately, it is not likely that intelligence, communications,
and logistical personnel (outside of the dispersed units) will survive in
great numbers. Blast, fires, tree blowdown, etc, will wreak havoc—even in
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the areas some distance away from the ground zeros. However, military
materiel is tough. That which is away from the immediate ground zero area(s)
is Tixely to be damaged too, but reparably. Much of it could be salvaged with
reasonable effort. Many of the bases could be used as austere operational
facilities with selective clean-up. For example, runways could be cleared and
used for landing/takeoff; ranges could be used for training by activating
reserve units.

- There is a large body of active duty personnel available to recon-
stitute and fight from places not subject to attack. Thanks to the demands of
the volunteer armed force, the services have filled the recruiting commands
with top drawer officers and NCO's. They are scattered through the nation.
The same kind of find talent is used to fill the ROTC faculties and advisors
to the Reserve Components. The fact that the services must put their better
people in these kinds of positions is highly beneficial in the context of this
study. National Guard and Reserve units provide a vital, largely undamaged
resource. They, too, are scattered throughout the nation. While many units
may be undermanned, need training and are not fully equipped, they are avail-
able resources. Most importantly, they have dedicated, talented leadership.
If supplied, trained, and transported to the theater, they will prove to be
satisfactory reinforcements. Their weapons and equipment, which is somewhat
different from (and older than) that of the active forces, will cause logis-
tical problems. But, the reserve components are the only thing we have to
bolster the surviving, active forces, and will be received happily by the
theater commander.

- In the event that the nuclear attack rises from a theater war, the
installations attacked would be the same. It is the character of the materiel
damage and casualties that change. Active forces either will be fighting or
in movement to the theater. Their place at the home base will be filled by
activating Reserve Component units. The DEFCON level is 1ikely to be higher
than in the surprise case. SAC wouid be on full alert and dispersed. Account
was taken in our exchange analysis of the increase in surviving U.S. weapons
full alert brings. We chose not to modify the other force losses because even
though warned, we believe the 1/3 figure represents the most we could expect
to survive unless we do something to provide protection for personnel,
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materiel, and equipment. Stocks of materiel from logistical facilities will
be in movement to the theater providing a pipeline which may escape the
attack. Even though a little less materiel will be destroyed, and the level
of training of the forces killed will be less, the impact of the attack will
be essentially the same. The sameness of the devastation is especially true
of intelligence, C3. and logistical facilities, organizations, and processing
capabilities.

- Thus far this discussion has covered the armed forces as a single entity
because there is a considerable similarity in what will happen to them, and
what they can do. In this section we discuss some aspects of the attack
effectiveness as they pertain uniquely to particular kinds of service instal-
lations.

- Air Bases (Navy, Air Force, Marine)

-‘Airbases. regardless of armed service, are essentially the same. They
are small, their essential facilities are concentrated beside the runways,
and they are soft. Aircraft on the ground are especially vulnerable. The
attack will leave the base largely destroyed. However, the runways/taxiways
could be cleared and used; it is probable that some POL stocks could be
salvaged; and some materiel might be reclaimable. However, communications
and flight control gear, operators, supply, and maintenance personnel will be
lost with their facilities.

- The destruction at bases is essentially total, but the structure that
remains is significant:

- Air ynits tend to be in the air unde normal conditions,
so many of them will survive the surprise attack. In the escalation
scenario, aircraft would be widely dispersed to airfields unlikely to be
attacked, (efforts should be made to stay away from major civilian ter-
minals in order not to draw a military attack there). Thereforg. the
aircraft survival rate should be somewhat higher,
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- Reserve Componen- .nits are a significant asset. They are
scattered throughout the na: :n (frequently in few numbers at small
airfields). They are reasonably self-sufficient logistically, and
should function better than the dispersed Active Component force in that
respect. We can disperse our tactical aircraft much more readily than
the necessary support structure.

- Civilian airfields will provide a haven for airborne
aircraft whose bases have been destroyed. Military Airlift Command
(which uses many commercial aircraft) may find ready maintenance at
those havens, but the tactical aircraft will receive only the minimum
support, e.g. POL.

Ground Forces Bases (Army and Marine)

The ground force bases occupy vast acreages. Typically there is a

cantonment area that is much larger than the typical Navy or Air Base (because
it supports so many more people). Typically it would require a fairly large
yield weapon to destroy the cantonment area because of this large size (even
though most structures are rather soft).

- Personnel 1osses in the cantonment area will be extensive.
Losses will cut across every discipline, e.g. leaders, staff workers,
communicators, troops. But those things such as training or field
exercises that would remove large segments of those disciplines from the
attack area do not tend to protect key technical people such as supply,
maintenance and base support personnel. Their loss will be particularly
critical.

- Damage to military equipment will vary considerably.
Armored vehicles will not suffer much structural damage from the blast,
but critical seals and unions in hydraulic systems could burst and rubber
track rollers, tires, etc., could burn or be rendered useless by the
blast. However, many would be repairable.
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- The outlying areas from the central cantonment would suffer
from tree blowdown, fires, and range disruption, but could be restored to
utility with reasonable, selective effort.

. Naval Bases

- The Navy bases attacked have some 'components which are harder to
destroy than the average found at Air or Ground Force bases. Al .0, they are
normally part of respectably large cities, hence the necessary attacks on San
Diego, the San Francisco Bay area, Norfolk, and Charleston. Some aspects of
the hardness can be compensated for by the choice of weapon yield:

- Ships are difficult to sink. The damage to ships in port
from the attack will be extensive, especially to the superstructures.
Some will suffer hull damage from collisions with piers or other ships.
But few will have sunk. Within months, with intensive effort at ship-
yards, a significant number of ships might be restored to combat.

- Piers and shore facilities will be damaged to varying
degrees. Cranes will be collapsed and warehouses knocked down. Much of
the equipment and materiel is massive, and should be useable once the
rubble is cleared away. Due to the mass and concentration of things at
Naval bases, a surprising quantity of useable parts, supplies, and tools
are expected to survive.

- Just as the aircraft at Air bases tend to be up on a flight,
many ships from Navy bases will be out of the port for operations,
training, or shakedown. They too can use the civilian facilities in
ports and shipyards when they must put into shore. The routine
necessities can undoubtedly be handled there, but any supply or mainte-
nance demands for uniquely military equipment probably will not be
satisfied.
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- Reserve Component ships normally are stationed at major naval bases
where the reservists can come to train on them. They are not unique. If left
there, they will suffer the same damage as other ships. They are mentioned
here to place the damage to them in focus so we can consider peacetime
stationing in less attractive targeting areas to avoid losing them unneces-
sarily,

3-4.1.6 . Attack Summary

- - At best, assessing our capabilities after a determined nuclear
attack of the military structure in the United States is a nebulous process.
We have combined some hard calculations with some practical presumptions to
discuss where we are after such an attack. From our work so far we can
conclude this:

- At least 2/3 of our more important military installations
would be destroyed. If as many as 1/3 survive, the surviving installa-
tions are most likely to be in the low priority categories because
whatever actions the Soviet planners take to insure a successful attack
will be focused on the high value, high priority targets. The certainty
of casualties/destruction is greatest for top and middle leadership,
supply/maintenance personnel and equipment and C3l, both for operations
and logistics.

- A severe problem will be the loss of most logistics
personnel. Even though much of the materiel they work with may survive
the attack in a useable state, the loss of these technical personnel will
diminish the value of that materiel,

- Major forces and equipment have been destroyed - 50% or more.

- Military sea and air-lift capabilities have been signifi-
cantly reduced.

- Surviving strategic systems are (practically) limited to
SLBM.
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- Sizable numbers of Active and Reserve Component peopie and units
will survive. A competent leadership exists therein which can be tapped. The
civilian air and sea fleet can be mobilized to support requirements for moving
these forces into the prcotracted war theater. These reserve and surviving
resources might be capable of sustaining the war if they can be controllec
(organized), based for equipping/training, supplied and maintained.

3-4.2 - Fallout Environment

- ) An element of the protracted war environment which will invade and
influence almost every facet of endeavor is nuclear fallout. Even if each
opponent makes an effort to limit ground bursts in order to maximize the
population held hostage, large amounts of fallout will still be created. This
will come principally from attacks on hard targets (Silos, Command Posts,
LCFs) where surface bursts will undoubtedly be used to achieve greater effec-
tiveness. In addition, considerable amounts of weapon debris will be carried
to high altitudes by the large number of air bursts predicted to be used.
There are widely varying views on what the long term effects this quantity of
radiation will have on the world. But regardless of the very-long-term
effects on human life or the ozone layer, extremely high radiation fields will
exist for several weeks, and significant levels will be present for several
months. Beyond that low levels will persist which will influence the mannur
and pace in which many tasks are accomplished. People who received (or who
may believe they received) a significant dose of radiation in the period
immediately following the attack may be particularly sensitive to additiona!l
exposure even at low levels,

3-4.2.1 - Jmmediate Post-Attack Radiation Environment

- Figure 3-5 (shown earlier) depicts the area in which all people
protected by only ordinary houses will accumulate a radiation dose of 450 rads
or greater in 14 days. Although defined as the mid-lethal dose, we have
assumed all persons who received 450 rads or greater are fatalities. Other
assumptions used in the fall-out patterns shown are:
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People remain indoors for a period of 14 days in an inner room
of a frame house with doors and windows shut.
A protection factor (PF) of 3 is assumed.
An earth roughness factor of .7 was used.
X An uniform 25 mph wind froin the West was used.

. As described in paragraph 3-4.1.4 these radiation levels and
assumptions would result in an estimated 29 million fatalities among the
civlian population. Such fatalities could be reduced significantly by fall-
out protection. However, as stated earlier, varfations in civil defense
effectiveness were not made a part of this study. Of equal significance to
the conduct of protracted war is the much larger area of the country which
will have radiation levels caused by fallout which could become lethal or
incapacitating unless protective measures are taken,

- Figure 3-9 depicts the area in which people sheltered as just
described will accumulate a radiation dose of 200 rads. This is the generally
accepted level at which 50% of the people get seriously i1l and the first
fatalities start. Had these curves been plotted for a radiation dose of
100 rads (frequently used as a one-time emergency exposure limit for military
personnel) or even a more conservative 50 rads, then several of the affected
areas would merge and cover a greater part of the country. It is acknowledged
that significant uncertainties exist in these curves since a double extra-
polation was used. Nevertheless, the areas involved are sufficiently large
that even a variation of #20X would not change the conclusions.

The major conclusion reached is that a large portion of the popula-
tion (including surviving military personnel) are going to have to take
shelter from fallout for about one to two weeks in order to survive or avoid
serious 11lness. This will immobilize significant percentages of the popula-
tion, particularly surviving military personnel since they will have been
preferentially targeted. Not only will this ismobilize large numbers of
people, it will divert efforts from immediate restoration and reconstitution
tasks to those of tracking, measuring, mapping and publishing data on radia-
tion fields.
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3-4.2.2 - Longer Term Radiation Environments

- For descriptive purposes in this study the fallout (or radiation
level) environment was divided into three phases. The first, just described,
was classified as life :-eatening. The second and third phases deal with
longer term radiation environments.

- The seconc phase is envisioned as one of avoidance of specific
areas. It could last on the order of one to two months depending on the
intensity of initial radiation in the area of concern. An example might be an
ICBM silo which was attacked but because of miss distance not destroyed.
However, the detonations could still have been close enough to destroy the
primary and secondary electrical power systems with the resultant exhaustion
of missile emergency battery power. With proper repair by qualified personnel
this ICBM could be restored to an operational status. However, the existing
radiation fields from the near miss surface bursts could prevent personnel
access to the silo for several weeks. This would be even longer for personnel
who had already received a high initial dose of radiation,

- The third phase is envisioned as one of dealing with widespread low
levels of residuzl radioactivity which will exist in many parts of the
country. The large number of people, particularly poorly prepared ones, who
received (or who perceive they received) high initial doses of radiation (many
near fatal) may be unwilling to risk further radiation exposure. This will
complicate all facets of personnel selection and assignment and greatly
aggravate the skilled personnel shortages which already exist as a result of
losses from the attack. And even if people are willing to accept standard
industrial levels of radiation exposures, the extra effort necessary to con-
trol this exposure is time consuming and causes productivity losses.

- The extent to which low level residual radiation levels will impact
restoration and recovery is difficult to predict. The psychological mood of
the public will probably have a significant influence on its impact. However,
it will be a factor of the protracted war environment which must be recognized
and dealt with,
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3-4.2.3 . A Case Study in Volcanic Fallout

- An opportunity io better visualize the nature of the fallout
problem came with the May 18 eruption of Mount St. Helens. With authorization
from the Wing Commander, 92 Bomb Wing and Headquarters SAC, two researchers
visited Fairchild AFE on 5 June. Their purpose was to gain a better under-
standing of the impact of volcanic fallout on operation of a SAC bomber base
and to envision if fallout from volcanic ash might have some common character-
istics with fallout from surface burst nuclear weapons.

- When it became apparent some 3 hours after the eruption that the ash

cloud would pass over the base, a decision was made to hangar all B52, KC135
and all visiting aircraft that elected to remain. This included an SR-71.
(An open house including a flying demcnstration had been scheduled and some
60,000 visitors were on the base about this time.) Darkness set in by 1430
(the eruption occurred at 0834) and by 1500 it was 1ike "a moonless midnight."
The base was unable to obtain information on the nature (chemical, biological
and physical) of the fallout. All persons were advised to remain indoors. By
1900 the sky began to lighten somewhat.

- To illustrate the extent of the dust problem, the group was shown a
se 'ies of slide photographs taken over a period of several days after the ash
fail, of the base, the aircraft and especially their critical components. The
dust had penetrated the hangars and interior aircraft compartments. Some
screwjacks on the planes which had been covered with lubricant were found to
be rusting. The ash apparently absorbs lubricants.

- The research group was also briefed on the problem of ash removal
from the runways and paved surfaces. Since the physical and chemical composi-
tion of volcanic ash and nuclear fallout from surface bursts are probably
considerably different, these measures are omitted in this discussion. How-
ever, the fineness of the fallout which travels for several hours will likely
be similar in effects on visibility and aircraft operations.
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- In summary, the immediate problem appeared to be the inability to
obtain accurate information on the nature of the dust cloud, i.e., its advance
rate and direction and the type of material. This was considerably improved
by the time of the second eruption a week later through assistance from SAC
Weather Central. (Note the comments in section 5-4.2 on loss of Global
Weather Information by facility damage.) After arrival of the fallout cloud
the quantity of material and its physical and mechanical properties became the
problem—vehicle operations were hampered by lack of visibility, air handling
units clogged, humans experienced breathing problems, and the material was so
fine that it entered even the areas designated as fallout shelters. Finally,
removal techniques took some time to develop and long-term control concepts
are still being developed.

- It would be incorrect to presume that conditions resulting from
nuclear fallout would be the same. Yet it would be similarly incorrect to
presume there are no similarities. One can easily visualize how fully immobi-
lized an area could become if, in addition to having to deal with the mechani-
cal and chemical problems of fallout, people also had to protect themselves
from radiation penetrating their shelters. 1It's easy to envision a lengthy
period where little, if anything, is accomplished in large areas of each
nation while people protect themselves and wait for the radiation intensity to
decay. This could be a significant factor in slowing down the pace of the war
and prolonging its duration.

3-4.3 - Loss of Reconnaissance and C3I

- In a central nuclear war prime targets for immediate neutralization

will be reconnaissance and Command, Control, Communications and Intelligence
(C3I) capabilities. Both sides are going to lose a major portion of their c3
and almost all of their I,

Therefore, the ability
to protect and reconstitute C°I capabilities will play an importa.t role in
determining the outcome of a protracted nuclear war.




3-4.3.1 - U.S. and Soviet Approach to Use of Space

- Over the last twenty years both the Soviet Union and the U.S. have
become increasingly dependent on space-based C3I assets to meet critical time
requirements fur aigh quality control of forces, and strategic and tactical
warning. Timely, accurate warning is required to assess an attack to a level
of detail sufficient to establish its origin, type, and size. To achieve this
capability, warning sensors have been put in space, while ground-based
warning systems have been relegated to secondary roles because of their
limited performance and survivability. Table 3-6 (Space Dependence Summary)
illustrates the degree to which the U.S. dependence on space has grown. Only
major examples are shown here; there are, of course, additional dependencies.
Table 3-7 highlights different ways the U.S. and Soviets approach space and
the emphasis that the Soviets have put on the military application of space.

- Figures 3-10 through 3-12 show the large disparity in Soviet
military launches to U.S. launches. Points of interest drawn from the charts
are:

The Soviets use many more space launch boosters and satel-
lites than the U.S., with higher production rates.

- As a result, the Soviets have an easier supply problem if
they decide to put some launchers and satellites aside for
emergency or conflict use. Their pipeline is larger.

- The Soviets have maintained a continual high level of

experience among their personnel. Thus, their personnel base

should be larger and have achieved a high level of proficiency
from this experience base.

- In carrying out their space operations, the Soviets rely on
many satellites rather than a few.
- In time of crisis, the Soviets put up and recover many

satellites. Many of their satellites are recovered after
ground landings within the Soviet Union.
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space assets,
satellites in time of crisis,
Soviet exploitation of vulnerabilities of U.S. space-based warning systems,

- Table 3-6. Space dependence

summary.
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In contrast, although the United States places heavy reliance on its

it {s not postured to rapidly replace or launch. and recover
A 1988 excursion scenario was developed to assess

The

excursion scenaric blends denial of space-based warning assets (by overt Soviet
action during a crisis) with the principle of surprise.
Soviets exploit the U.S.-Soviet disparity in satellite pipelines and launch

capability.

The excursion scenario follows:
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- Figure 3-12. Recoverable observation launches.

- Table 3-7. U.S.-Soviet summary.

U.S. SPACE WARFARE SOVIET SPACE WARFARE
EMPHASIS o Technical Superiority | o Operational Capability
o Small, complicated, 0 Brute force to numerical
and few in number superiority
0 Sparse pipeline o Full pipeline
PRIMARY USE | o Data collections 0 Integration into armed
and distribution forces
0 Highly dependent 0 Provides military options
for decision making rather than dependency
MAJOR o Ocean targeting
ASYMMETRIES
0 Battlefield management
o Weapon delivery
0 Satellite destruction

72




- EXCURSION SCENARIO 1988

- The political disintegration of lIran emboldens the Soviet
Unior: to launch a military invasion aimed at capturing the Iranian oil
fields.

- Just prior to the invasion, all Soviet military forces
are put on conventional and nuclear alert.

- Twenty Soviet Divisions in the Warsaw Pact are placed in
a state of highly increased readiness to hold NATO forces
in place.

- A partial evacuation of Soviet cities is ordered,
estimated at 20 to 60 percent.

- The Soviet invasion of Iran results in a confrontation in the
Indian Ocean between the U.S. and Soviet fleets. NATO forces are immedi-
ately ordered to partial mobilization.

- The U.S. airlifts three Divisions to NATO.
- Tactical Air deploys to NATO/M.B.

- The United States issues an ultimatum demanding that Soviet
forces be removed from Iran. The Soviets disregard the ultimatum and
move to a higher intensity of nuclear force generation.

- Bight Soviet SSBN's begin operations off the U.S. coast.
- LRA aircraft are loaded and dispersed.

- The United States initiates a conventional force action in the

Niddle Bast with a carrier air strike on Soviet aircraft on Iranian
airfields. 7The Soviets respond by destroying U.S. SOSUS arrays and U.S.
satellites— warning, reconnaissance, communications, and navigation.
The U.S. responds to the loss of warning satellites by placing SAC
bombers on airborne alert. Both sides enter negotiations.

' After 15 days, the U.S. gets an early warning satellite dack in
oriit, iut the Soviets promptly destroy it.
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- U.S. early warning satellite replacement is given first
priority, but U.S. capabilities are extremely limited and
no further replacement is possible until the following

month.

- The Scviets keep negotiations going for 40 days to stress the
SAC bomber force. Then the Soviets back down. The U.S. negotiators are
acclaimed for scoring a major diplomatic victory. The Soviets take
forces off alert in the Warsaw Pact. Soviet troops leave Iran within two
days. The Soviet Fleet in the Indian (Ocean disengages from U.S. Naval
forces and withdraws. Some Soviet missile submarines (SSBN's) are
detected returning to the USSR.

- A U.S. reconnaissance satellite is launched; this one confirms
Soviet withdrawal.

- The U.S. early warning satellites have not yet Dbeen

replaced. Systems relying on warning ramain vulnerable.

- Two days after the Soviet retreat, an exultant and greatly
relieved U.S. relaxes its SAC airdorne alert and assumes a day-to-day
stategic nuclear success, the Soviets unexpectedly launch a first strike
against U.S. targets. The strike is structured to avoid initial SLMM
detection by Pave Paws radars until it is too late for most of the alert
B-52s8 to launch for survival.

_Figure 3-13 {1llustrates the impact of warning sensor denial
in this scenario. The column on the left shows the net advantage in

equivalent weapons the Soviets could achieve from a surprise attack with
both sides on a normal day-to-day alert rate. The center columns shows
the smaller net advantage the Soviets could achieve should they attack
after sensor denial while both sides are at maximum readiness. The right
hand column shows the increased net advantage the Soviets could achieve
in a post-crisis U.S. relaxation period with nonoperating U.S. warning
systems,
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3-4.3.2 - Anti-satellite Warfare

- War in space may occur prior to nuclear exchange, especially in the
event of escalating hostilities. Possible targets in space for attacks by
anti-satellites (ASATS) or other weapons such as lasers include:

- Early warning satellites for detecting missile launch

- Elint satellites

- Reconnaissance satellites (photo)

- Communication satellites

- Targets for war in space may be selected and attacked for the
purpose of increasing the effectiveness of a follow-on nuclear attack, and to
lessen the amount of damage to the initiator by weakening the opponent's
retaliatory strike. Table 3-8 lists some specific Soviet incentives for
attacking U.S. space assets prior to a nuclear exchange.

3-4.3.3 - Fundamentals of Anti-satellite Operations

- Successful anti-satellite operations are very difficuit to achieve.
To make an ASAT work, one must:

- Detect and track the target satellite to a very high degree of
accuracy.

- Calculate the target satellite's predicted time, path, and
position for the time of the intercept. This requires rapid,
powerful computing capability.

- Have an ASAT at a base that permits the ASAT to intercept the
target.

- Have a rapid and reliable c31 net to the ASAT base to get the
ASAT readied for the predicted intercept.

- Track the target sitellite for updating the cata.

-  Make a rapid and accurate update on the target satellite's
predicted time, location, and path just prior to launch of the
ASAT, .

- Be able to communicate the updated targeting data and launch
execution in a timely manner.
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- As can be seen from the above, 3 near real time C3 support system is
necessary to establish a workable ASAT system. This near real time C3 system
must integrate data from widely dispersed radar and optical sensors, and
process the data for ASAT coordination and control, as well as generate the
commands and transmit the commands to the ASAT.

- These are formidable requirements. The system which supports ther
is massive, complex, and extremely vulnerable. It also requires time tc
function. Time is needed to detect the target, to track it to sufficient
accuracy, and to ready the interceptor. If any portion of the system is
destroyed, successful anti-satellite operations would be doubtful or
impossible.

-Table 3-8. Incentive for pre-exchange space warfare.

0  ATTACKING U.S. ASSETS PRIOR TO INITIAL NUCLEAR ATTACK MAY CAUSE:
0  WARNING SYSTEMS:
SAC BOMBER FORCE MADE VULNERABLE
ASSESSMENT OF INITIAL ATTACK LOST

0  RECONNAISSANCE:
WAR PLANNING FUNCTIONS GRADUALLY DEGRADED _
IMPAIRMENT OF LONG-LEAD WARNING AND INTELLIGENCE FUNCTIONS
COMPREHENSIVE ATTACK ASSESSMENT LOST

o 3 sysTems:
RESPONSE TO THREATS DELAYED
ABILITY TO RAPIDLY POSTURE FORCES DEGRADED

0  NAVIGATION SYSTEMS:
ACCURACY DECREASED
DECREASED COORDINATION OF FORCES
. INCREASED RISK TO U.S. FORCES

O  WEATHER SYSTEMS:
FORCE EFFECTIVENESS DECREASED
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Tne following quotes are taken from "Fundamentals of Astrodynamics"”

by Roger R. Bate, Donald D. Mueller, and Jerry E. White, reference 4. They

are

pertinent in describing how difficult 1is the task that must be

accomplished in order to establish orbital determination of objects in space.

(Note: The following is directly quoted from an unclassified publication.)

(The Quotes are Unclassified)

Orlic Determination From Optical Sightings

The modern orlit determination problem is made much simpler by the avail-
adility of radar range and range-rate information. HRowever, the angular
pointing accuracy and resolution of radar sensors is far below that of
optical sensors such as the Baker-Nunn camera. As a result, some method
of ordit determination proceeding from angular data only (e.g., topocen=-
tric right ascension and declination) is reguired.

Six independent guantities suffice to completely specify a satellite’s
ordbit. These may be the six classical ordbital elements or they may be
the six components of the vectors r and v at gone epoch. In either case,
an optical observation yields only two independent gquantities such as Il
and Az or right ascension and declination, so & minimum of three observa-
tions is required at three different times to determine the orbit.

Space Surveillance

In the preceding sections we have seen how, in theory, we can determine
the ordital elements of a satellite from only a few observations. 1In
practice, however, a handful of observations on new orbiting objects
can't secure the degree of precision needsd for orbital surveillance and
prediction. Typical requirements are for 100-200 obdservations per
object per day during the first few days of orbit, 20-50 observations per
object per day to update already established ordbits, and finally, during
orbital decay, 200-300 observations to confizrm and locate reentry.

In 1975 there were nearly 3,500 detected obdjects in ordit around the
earth. By 1980 this number is expected to grow to adbout 5,000.
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The Spacetrack System

The task of keeping track of this growing space population belongs to the
l4th Aercspace Force of the Aercspace Defense Command. Th data needed to
identify and catalogue ordbiting objects comes from a network of elec-
tronic and optical sensors scattered around the world and known as the
*496L Spacetrack System.® Spacetrack is a synthegis of many systems: it
receives inputs from the Ballistic Missile Early Warning System (BMEWS),
the Electronic Intelligence System (ELINT), the Navy's Space Surveill-
ance System (SAPSUR), and over-the-horizon radars (OTH). In addition,
other sensors are availadle on an on-call Dasis: observations are
received from the Eastern and Western Test Ranges, the Nhite Sands Mis-
sile Range, the Snithsonian Astrophysical Observatory's optical tracking
network, and from Air Porce Cambridge Research lLaboratories' Millstone
Rill radar.

In addition to just cataloguing new space odjects the missicn of Space-
track Das been extended to reconnaissance satellite payload recovery,
anti-satellite targeting, manned spacecraft/dedris collision avoidance, .'
spacecraft failure diagnosis, and midcourse ICMN interception. At pres-
ent, the greatest effort is being expanded on just keeping track of the
existing space traffic--a jodb made more difficult by the Soviet's acci-
dental or deliderate explosion in ordit of satellites and boosters,
forming ®clouds® of space debris.

Type and location of Sensors

Siiice space surveillance is an outgrowth of ballistic trajectory moni-
toring, it is not surprising that all of our radar sensors are located in
the Northern Bemisphere. Satellite tracking cameras deployed around the
world by the Smithsonian Astrophysical Observatory (SAO) in support of
the recent International Geophysical Year (IGY) provide the data from
the Southern hemisphere.
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Radar Sensors

Radar sensors can be broadly categorized into two types: detection fans
and trackers. The detection fans--most of which are part of the BMEWS
system--consist of two horizontal fan-shaped beams, about 1° in widexr
and 3-1/2° apart in elevation sent out from football-field-size anten-
nas. The horizontal sweep rate is fast enough that a missile or satel-
lite cannot pass through the fans undetected. These detection radars
with a range of 2,500-3,500 miles make about 12,000 odbservations per
day--mostly of already catalogued obdjects. If an *unknown® ballistic
object is detected, the precomputed impact area is determined by a "table
look-up® procedure at the site based on where the object crossed the two
fans and the elapsed time interval detween fan crossings.

At present there are two rpS-17 detection radars at Diyarbakir, Turkey,
and three more at Shemya in the Aleutians. Pour of the larger PPS-50's
are deployed at Thule, Greenland, while three are located in Clear,
Alaska. One of the earlier detection radars, the FpsS-43, at the Trinidad
site of the Bastern Test Range, is now on active Spacecraft alert. The
only other detection fan which supplies occasional data to Spacecraft on
request is located at Kwajalein Island.

The best ordit determination data on nev satellites comes from the track-
ing radars scattered around the Spacetrack net. There is usually one
tracker associated with each detection radar that can gquickly acquire a
nev tsrget from & simple extrapclation of its track through the detection
fans. A typical tracker such as the FpsS-49 has an 85-foot mechanically-
staered dish antenna weighing 106 tons and is capable of scan rates up to
10° per second. The prototype is located at Noorestown, New Jersey, and
is on active spacetrack alert. One FPS-49 is at Thule and three are at
Fylingdales Noor in Yorkshire, United XKingdom. An advanced version of
this tracker (the rps-92) featuring msore elaborate receiver circuits and
Aydrostatic dearings is operating at Clear, Alaska.

In addition, there is an FPS-79 at Diyarbakir and an FPS-80 at Shemya.
The one at Diyarbakir has a unigue feature which enhances its spacetrack
usefulness. A variable-focus feed horn provides a wide beam for detec-
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tion and a narrow beamwidth fcr tracking. Pulse compression is used to

improve both the gain and res:.ution of the 35-foot dish antenna.

An interesting new development in tracking is the PPS-85 with a fixed
*phased-array” antenna and an electronically-steered beam. The proto-
type located at Eglin AFB, Florida, gives radar coverage of the Caribbean
area. It is capable of tracking several targets simultaneously.

One other radar sensor that contributes to the Spacetrack System is
over-the-horizon radar with transmitters located in the Far Fast and
:éceive:s scattered in Western Burope. OTH radar operates on the princi-
ple of detecting launches and identifying the signature of a particular
booster by the disturbances it causes in the ionosphere.

Radio Interferometers
Another class of sensors which provide accurate directional information

on a satellite is based on the principle of radio interferometry. The
original system using this technigues was Ninitrack--used to track Van-

guard. It was a passive system requiring radio transmitters adoard the:
satellite. The Navy's SPASUR net is an active system of three transmit- .

ters and six receiving antennas stretching across the country along 33°N
latitude from California to Georgia. The transmitters send out a contin-
uous carrier wave at lO8Nc in a thin verticsal fan. Nhen a satellite
passes through this °fence,® a satellite reflected signal is received at
the ground. The senith angle of arrival of the signal is measured
precisely dy a pair of antennas spaced along the ground at the receiving
site. WVhen two or more receiving sites are used, the position of the
satellite passing through the fence is detezmined by triangulation. 7o
obtain a preliminary ordit from the first pass through the fence, the
rate of change of phase between the most widely spaced antenna pairs in
the Bast-Nest and North-South directions is used to determine the tejoc-
ity vector. An orbit obtained in this way is used is vsry crude, but is
useful in predicting the next pass through the system. After the second
pass, & refinement can be mide as the period, and therefore, the semi-
sajor anis, is well established. These observetions give information
from only one part of the satellite ordit, but after 12 hours the earth
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rotates the system under the ®*backside® of the orbit allowing further
improvement of the ordbital elements. Considering the type of observa-
tional data received, SPASUR is best utilized in the role of updating
already established ortits bu differential correction technigues.

Optical Sensors

SAO operates more than a dozen optical tracking stations around thre
world, each equipped wit)k a Baker=-Nunn telescopic camera. In addition to
these, two Baker-Nunns are operated by ldth Aerospace Force at Edwards
AFB and Sand Island in the Pacific, and the RCAF operates one at Cold
Lake, Aldberta, Canada. The Baker-Nunn instrument igs an F/1 Schmidt
camera of 20-inch focal length with a field of view 5° by 30°. 7The
camera alternatively tracks the satellite and then the star background.
A separate optical system superimposes, on the same strip of Cinemascope
£ilm, the image of a crystal-controlled clock which is pe.iodically
dlluminated by strode lights to establish a time reference. From the
photograph the position (tupocentric right ascension and declination) of
the satellite can be accurately determined by comparison with the well-
known positions of the background stars.

Under favorable conditions, the instrument can photograph & l16th magni-
tude odject; it racorded the 6-inch dismeter Vanguard I at a distance of
2.‘00 miles.

Despite the high accuracy and other desiradle features, the Baker-Nunn
data has certain inherent disadvantages. For a good photograph the
weather must be favorable, seeing conditions must be good, and the light-
ing correct. The latter condition means the site must be in darkness and
the satellite target in sunlight. As a result, it is usually impossidle
to get more than a few odbservations of the orbit at a desized point for
any particular spacecraft. rurther, precise data reduction cannot be
done in the field and, in any case, takes time.

In any case, the Baker-Nunn camseras provide one of the few sources of
data from the Southern Pemisphere and are extensively used for calibra-
tion of the radar sensors in the Spacetrack net.
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Typical Sensor Errors

Wwith all the radar trackers loccated in the Northern Hemisphere, it is not
surprising that the pradicted position of a new satellite after one revo-
lutior; can be in error by as much as 100 km. An intrack error of this
amount would make the satellite nearly 15 seconds early or late in
passing through a detection fan or the SPASUR fence. Several factors
combine to make these first-pass resjduals large. (A residual is the
difference detween some orbital coordinate predicted on the basis of the
preliminary orbital elements and the measured value of thic coordinate.)
Sensor errors themselves contridute to the residuals. For detection
radars, satellite position uncertainties can be as high as 5,000 meters,
while for tracking radars the uncertainty can vary from 100 to 500 meters
depending on whether they use pulse compression. Doppler range-rate
information on the other hand, is relatively accurate. Radial velocity
uncertainties may be as low as l1/6 meter/sec. Most of the Spacetrack
radars can achieve pointing accuracies of 36 arc-seconds. Unfortu-
nately, radar sensors need almost constant recalibration to maintain
these accuracies.

The radio interferometer technigque (Minitrack, SPASUR) yields direc-
tional information accurate to 20-40 seconds ¢f arc and time of passage
through the radio fence accurate to J-y milliseccnds.

The mogt accurate angular fix is odtained from Baker-Nunn camera data.
On- gite film reduction is accurate to only 30 seconds of arc but films
sent to Camdridge, Nassachusetts, for ladoratory analysis yield satel-
lite positions accurate to 3 arc-seconds.

Another source of sensor inaccuracy is the uncertainty in the geodetic
latitude and longitude of the tracking site. These uncertainties con-
tridute 30-300 meters of satellite prediction error.

Even if all sensor errors could be eliminated, persistent residuals of
about 5 km in position or 0.7 seconds i time would remain. The persist-
ent residue levels are due to departures from two-body ordital motion
caused by the earth's equatorial bulge, nonuniform gravitational fields,
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lunar attraction, solar radiation pressure, and atmospheric drag.
Although general and special perturbation technigues are used to account
for these effects, more accurate models for the earth and its atmosphere
are needed to reduce the residuals still further.

(END OF QUOTE)

- A1l of this shows how difficult it is to make an ASATS system work,
even if everything described above is functioning, None of the near- term
improvements. in our surveillance capabilities, even GEODSS (Ground- based,
Electro-Optical, Deep Space Surveillance System), will significantly remove
this vulnerability.

- The development of GEODSS greatly increases the U.S. capability to
detect and track objects in space to a degree accurate and timely enough to
support anti-satellite operations, but there are only to be five GEODSS sites.
A1l may be easily attacked to negate the system. In addition, the
computational and C3l demands, including time to execute requirements from
last update, of anti-satellite operations make anti-satellite operations
extremely vulnerable to nuclear and other attack.

3-4.3.4 . Satellite System Components

- Figure 3-14 shows a typical space system. There are three types of
facilities which must interact to make the overall system work. They are
launch, surveillance/tracking, and tracking, telemetry & control (TT&C).
Note that tracking capability plays a role in both surveillance and TTIC.
Users of a satellite system may, in addition, acquire or pass data through a
fourth type of separate link. The Effective Radiated Power (ERP) of the
satellite's transmitter dictates the size of the user's antenna and aiming
requirements. Powerful satellites permit smaller and more mobile receiver
antennas. All of these components of the system repres.ent targets that can be
attacked.
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3-4.3.5 - Vulnerability of Ground-Based Assets

- Durinz & nuclear exchange, targeting emphasis will undoubtedly
shift to surface-based space relatec facilities. The vulnerability of these
facilities will mean the termination of the following functions:

C.

0.

Control of satellites - Control of satellites is dependent on
our eability to track, interrogate and control them,
Therefore, tracking, telemetry & control (TT&C) and user
facilities which keep the satellites in the proper
orbit/location and perform various operating functions would
be destroyed ir the attack.

Space surveillance - Radar and electro-optical tracking sites
would be destroyed to the extent that satellites may not be
detected and tracked, especially to the extent of preventing
tracking accuracy sufficient to permit employment of an
anti-satellite.

Launch facilities - Which could be used to replenish assets in
space.

To accomplish A and B above, against the U.S., the USSR would
destroy the following two classes of targets:

(1) USAF_(TT3C) & User Control - Provides for communication

with and control of U.S. satellites. A1l U.S. space
systems are vulnerable to the loss of TT4C. Table 3-9
shows the makeup of the Air Force TTAC system. In the
event of damage, the Air Force cannot switch over to the
NASA control system for control of Air Force satellites.
Air Force TTLC is based on the Satellite-to-Ground Link
System (SGLS), which is not compatible with NASA's Space
Tracking Data Network (STDN). Improvements are experted
to be made to the Air Force system. The upgrade, called
Data Systems Modernization (DSM) is expected to include a
backup Satellite Operations Center (SOC).




- Table 3-9. USAF telemetry, tracking, and control.

0

USAF TT&C consists of -
o One satellite cnntrol facility (AFSCF) in Sunnyvale, CA
o 10 remote tracking stations at 7 sites

Site
Guam
Hawaii

Indian Ocean
New Hampshire
Vandenberg AFB
Thule X
Kodiak* X

* Inactive

5 60 ft 40 ft 14 ft

MM > > > >

Additionally, each satellite user group 1S required to
control, process, and/or coordinate its own mission from
a few special earth terminals. These stations for DSCS
11, DSP, etc. are included in the target list.

(2) Space Surveillance - Provides assistance in tracking U.S.

sateliites, and is the primary means of tracking non-U.S.
sateliites (vital for anti-satellice operations), T-Dle
3-10 lists the components of the U.S. Space Surveillance
Network. The radars are needed to help detect items in
spsce and obtain a precise track for orbital
calculations.  However, radars may not detect small
objects at great height, unless the radar is very
powerful and very large. Large powerful radars are
generally more vulnerable to attack. It is not necessary
to destroy all of the optical or radar tracking sites in
order to prevent anti-satellite operations. The current
U.S. tracking system has incomplete world wide coverage,
and it is not considered unusual for the system to “lose*®
satellites, especially high ones. This includes high
satellites that the U.S. has launched which have lost
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their radar beacons or have had other malfunctions. This
has occurred despite employment of all of the operational
sites listed in the Tables.

-Table 3-10. U.S. space surveillance and tracking.

0 Radars
0 Phased Arrays 5
0 BMEWS
o Other tracking sites 11+
o Sites to fill Western gap 3

0 Optical tracking and identification
o Ground-based, electro-optical, deep-

space surveillance system (GEODSS) 5
o Other sites 11+
Total 38+




3-4.3.6 - Soviet Space-related Targeting Objectives

- In a central nuclear exchange the Soviet Union could easily knock
out the ground-based, space-related assets of the U.S. Table 3-11 lists those
assets the Soviets would most likely target in the postulated attack on U.S.
forces. While this vulnerability represents the "Achilles heel" of the U.S.
military space program, the comparable Soviet space-related assets are
equally as vulnerable.

. Table 3-11. Space related targeting.

USAF TTSC 8
NASA tracking, etc. 2
Space surveillance 38+
Launch facilities 3
51+

User control and consoli-
dation facilities 30+

Estimated total <100*

* Not colocated with other high-prioriti tariets

3-4.3.7 - Effect of Attack on U.S. C3I Targets

Destruction of these control facilities (coupled with the
loss of the surveillance facilities) would cause present U.S. space-related
¢31 capabilities in some cases to be terminated immediately and in other cases
to degrade, some rapidly and others more gracefully. These are illustrates in
Figure 3-15 and discussed below.




A1l U.S. space systems will degrade
without TT&C.

® Sensitivities: data links, orbital
control, functional control

Exm1.3 SDS
(UHF)

@ Immediate loss

® In about 1 week, SDS (uhf communica-
tions) lost

o Ordbital positioning

¢ In about 1 month, DSCS (shf communi-
cations) lost

® GEO positioning
® Indefinite
o GPS (navigation) clock setting

o DMSP (weather) two key-down links
and sun synchronous

- Figure 3-15. Impact of attack on TT4C and major ground links.




G

Immediate loss: Early warning and nuclear detonation
detection capability presently provided b

would cease functioning immediately if
attacked. This system, which utilizes
large computing facilities, and several data transmission
modes, is gquite vulnerable. Loss of this system would
adversé)y impact U.S. anti-satellite capability. Other user
control facilities have a similar instant impact.

Degrade: U.S. space-related systems will degrade in the
absence of ground-based TT&C functions. Without satellite
control, low orbit vehicles become useless in a few hours
while high orbit (out to synchronous) become questionable
beyond 15 days. Communications connectivity becomes critical
when satellite systems fail to function normally. In all
cases present U.S. satellites will not maintain their precise
orbital positioning. Geostationary satellites will drift away
from their positions. Lower satellites will not maintain
precise orbits. Depending on the satellite system and its
function, other factors may require regular updating, such as
precise timing or clock setting for navigation satellites, in
order to meet specified performance parameters. Some satel-
lites must be accurately positioned or tracked in order to
maintain communications with them. Others have such low ERP
or high anti-jamming requirements that very large dish antenna
(which are vulnerable) must be used to receive their trans-
missions. Some satellites have strong transmitters with
relatively broad beams and can be utilized for the transmis-
sion of data, etc., by many users even if the satellite wanders
a considerable distance from its optimum position or orbit.
Some examples listed for illustrative purposes are:

Short Degrade: Systems which may have a shorter period of
utility might include the Satellite Data System (SDS) UHF
communications satellites.
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- Medium Degrade: The Defense Satellite Communications System
satellites (DSCS Il & III) are an example of a system that

might degrade gracefully if user net control is not disrupted
and still provide useful service to many users as long as 30 to
60 days in the absence of TT4&C.

Longer Degrade: The present weather satellites represent a
longer degrade example. The satellites would probably

"~ continue to provide local weather information to many U.S.
military users around the globe for periods considerably
longer than 60 days. However, the strategic weather services
it provides would be immediately iost with the destruction of
the two associated ground facilities located at Fairchild AFB
and Loring AFB.

3-0.3.8 ] cumurative effect of the Degradation of Space-Related c31

.' The impairment of United States space-related C3I during a pro-
tracted nuclear war could be devastating. Loss of the warning systems would
make the strategic delivery systems more vulnerable, and loss of our initial
assessment capability would leave the National Command Authority with a
higher degree of doubt concerning the course of the exchange than may be
anticipated. The response to threats may become agonizingly slow, and war
planning functions deteriorate due to the difficulty of obtaining reliable
and timely intelligence. This will be exacerbated by the delays in posturing
and executing forces. The lack of warning systems will result in the continu-
fng surnrise effect of Ballistic Missile strikes. This effect may be so
extreme as to cause a breakdown of morale. The resiliency of the United
States may depend, to an inordinate degree upon the faith of the National
Command Authority in the ability of individual commands to function without
the degree of guidance and control that has characterized U.§. military C3I
since the advent of space-based communications.




3-4.3.9 - Space C3I Environment After the Initial Exchange

. Each side would want to replace its space-related C3I functions.
Conversely, each would want to prevent the other side from doing so. Denial
or replacement space-based assets to an enemy may be impossible. The loss of
launch detection and azimuth, coupled with the loss of the very large radars
used for space surveillance, would negate U.S. anti-satellite capabilities.
In effect, the U.S. would not know when an opposing satellite was being
launched, would not know that the U.S. was being overflown, or for how long or
when the satellite was returned to Earth. Even if an opposing satellite were
detected, 1t would not be likely that sufficiently accurate tracking data
could be obtained to support targeting and launch of an anti-satellite weapon.

- It is assumed, for the purpose of this study, that the U.S. could
effectively attack Soviet space-related facilities to the same degree of
thoroughness as that of the Soviet attack we have postulated. If such attacks

took place, the overall space environment, for the near future, would become
relatively benign. Systems in space would be relatively free from attack. In

effect, space would become a sanctuary. Satellites which could maintain
themselves with essentially no control from ground-based systems could
provide continuing service. Similarly, replacement systems, of the same
independence, could restore functions lost by less self-sustaining systems
which had relied upon vulnerable surface-based facilities.

- The communication switching nodes that connect autovon, audodin,
and autosevocom are located 1n- the largest cities and may not be
attacked directly but would be vulnerable to EMP created by large high
altitude bursts. The terminals would be blacked out and would seriously limit
connectivity. To ensure connectivity with surviving or reconstituted commun-
ications satellites, the user sites should be mobile and proliferated.
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3-4,3.10 - Requirements for Space-Based CSI in the Protracted Warfare
Environment '

- Table 3-12 lists the likely requirements for U.S. space assets in a
protracted war, In time of conflict, use of all of the functions provided by
C3I systems increases dramatically. As a result, there will be intense
pressures placed upon those systems at a time when they are either disabled or
in the process of degrading because of the effects of the attack.

Space candidates for reconstitution would include communications
satellites for force status, execution, and control; reconnaissance
satellites for detecting enemy activities and status; and early warning sat-
ellites to warn of enemy missile launch,

- Table 3-12. Essential space assets.

Warning Systems - Essential: Survival of remaining armed forces
_personnel, must provide warning compatible with extent of
reconnaissance denial for force survival,

Reconnaissance Denial - Essential: Long-term survival of remaining
ces.

Communications Systems - Expanded: Increased traffic volume and
priority, required force coordination and reconstitution, need

for back-up systems, and poor response times of other systems.

Reconnaissance - Expanded: Increased demand for intelligence,
knowledge of enemy initiatives, targeting and assessment
requirements,

Navigation Systems - Expanded: Loss of ground based nav-aids, and
required moving target attack capability.

Weather Systems - Expanded: Replace loss of on-site observations.
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Replacement of space-based assets may not alleviate the problem
unless the replacement satellite has either (1) an auto-nav/auto-positioning
system, coupled with self-contained control capability and sufficient ERP to
permit survivable relatively small ground/air mobile receivers/transmitters
(with attendant small antennae) to handle their TTAC, and communication of
data or (2) sufficient TTAC capability has survived the nuclear attack or has
been reconstituted. At present, no U.S. space-based satellites have the type
of capabilities described in (1) above. Nor is the likelihood of TT&C
capability survival high at present. Moreover, since the United States does
not have a plethora of boosters, satellites, and launch facilities, it is not
likely that present systems or hidden, dispersed, or duplicative survivable
launch capabilities will survive in the quantities which will be required.

- Provision in the near future for some reconstitution may be
possible with nonground dependent, less sophisticated, less capable systems
which can provide minimum but vital capabilities, especially in reconnais-
sance and early warning. In the longer term, U.S. satellites should clearly
be made less dependent, or even independent, of vulnerable surface-based
control. Survivable, concealed launch facilities, boosters, and satellites
should be set aside. In the same vein, a parallel effort should provide for
reconstitution of space object tracking sufficient to provide both Early
Warning and data for anti-satellite operations.

3-4.3.11 - Soviet Space Capabilities vs. U.S. Space Needs

- The Soviet Union would suffer many similar difficulties with regard
to postexchange employment of its space-based assets. The loss of ground-
based radars and TTLC would, in most cases, cause the Soviets to lose their
ability to control their deployed satellites, resulting in loss and degrada-
tion of the satellite functions. They would be concurrently impeded from
either replenishing satellites or employing anti-satellite weapons in their
normal manner due to loss of launch facilities and tracking capability.




- There are, however, significant differences in the way the Soviets
have approached space. These differences could make it easier for the Soviets
to replenish space assets if they choose to do so. The Soviets have a larger
production base of missiles and space boosters from which to set aside con-
cealed reserve satellite boost launchers. They also have traditionally soft
landed their photo reconnaissance satellite packages within the Soviet Union.
In times of crisis the pattern of Soviet reconnaissance satellite launches has
shown a dramatic increase, with the Soviets bringing the satellite down from
orbit after relatively short periods. This type of operation requires that
large numbers. of satellites be readily available in order to respond to crises
in a timely manner,

- If some Soviet satellites have been securely stored with, or near,
concealed launch boosters, and a disquised hasty-launch facility is avail-
able, the Soviets could reestablish reconnaissance or other capability soon
after a nuclear exchange. This also implies some capability for auto-
navigation, etc., which the Soviets may be able to accomplish, based on their
stellar guidance update technology which they have demonstrated on their
SLBM's and other missiles.

- Table 3-13 shows the shift in space options as war proceeds from
space war before a nuclear exchange, to protracted war after the exchange.
Most United States attention has been focused on items on the 1eft side of the
chart, {.e., war in space options. The options to defend assets in space are
not equally attractive.

- Concealment may be accomplished by putting satellites higher than
geosynchronous orbit or by other methods. The drawback is that it is hard to
prove invisibility, or reliability of reactivation of silent satellites.
There will always be doubt about the effectiveness of the concealment chosen.

- One could choose to proliferate satellites. An example would be to
orbit very small autonomous critical function satellites. This is an
effective means and is expensive to counter because it would require a large
number of anti-satellites to do the job. It is also time consuming to
counter. It is also expensive for the proliferator, as well, however.
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-Table 3-13. Space options.

BEFORE NUCLEAR EXCHANGE

Emphasis on war in space

PROTRACTED WAR

Emphasis on ground-based

0 Attack enemy satellites

0 Antisatellite weapons

0. Defend assets in space
o Conceal
o Proliferate

0 Responsive counter-
measures

o Rapid redeployment

assets

0 Attack space-related
assets on ground

0 Defend space functions

0 Restore old satel-
lites and functions

0 Space-asset rede-
velopment
0 Autonomous
satellites
0 Concealed and/
or mobile

benefits with relatively few drawbacks.
of launchers and satellites.

Responsive countermeasures could be employed to change the satellite
velocity, to provide decoys, or to spoof the enemy. This technique requires
accurate projections of the future threat in order to work. Also, the track net as
planned will not adequately support timely countermeasures to be employed.

Rapid redeployment 1is an alternative technique which offers positive

It implies the need for a good pipe-line
The Soviets may have such a pipeline now and,

therefore be closer to having this capability than the U.S.

Valuable ingights are gained when one compares options before nuclear
exchange and those following in the protracted warfare period. It rapidly becomes
obvious that restoration of old satellites and ground launch functions is
unprofitable, because of the ease of attacking the large, vulnerable facilities and
radars they require.
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- Space asset redeployment from concealed and mobile facilities,
featuring autonomous satellites would be much more enduring. In addition,
this concept dovetails nicely with that of a Rapid Redeployment option in
space war before the nuclear exchange (see Table 3-14). Adoption of this
technique would give the United States viable, enduring space capabilities
across the spectrum of conventional and nuclear war, all at a reasonable cost.
1t would permit the U.S. to reasonably maintain a war-fighting capability in
its space assets even in peacetime, and would ensure the continuation of vital
space-related national functions through all phases of conflict.

3-4.3.12 - The Shift of Space War Emphasis

- The analysis of protracted nuclear warfare emphasizes the space
warfare dichotomy that exists prior to and after the major nuclear exchange.
Prior to the exchange, warfare is more likely to occur in space against space-
based assets. During the nuclear exchange, emphasis shifts to attack of
surface-based space assets and space itself becomes a relatively benign
environment.




‘ Tésle 3-1¢. Space options with redeploymers.

— ST

SEECEs hol.thr EXCRARGE PROTRACTIL WAR
jErohacic o= wzr ir specs Emphasis on ground-based assets
¢ Atiaca enes. sztellites ; o Attack space-relatecd assets
er grounc

Articzteliite, ete. |
[}
o Defenc assets in space o Defend space functions |
, | }
Rapid receployment 0 Space asset redeployment i

0 Autonomous satellites

o Auto-nav and position
I o Housekeeping

0 Onboard computing

o High-power transmittars
o Concealed/mobile

| 0 Launch and TTYC

- The nation with the capadbility to replace satellites and TTIC
functions will be best able to reconstitute essential C3l functions. The need
to deny ene~y reconnaissance will be extreme, because of the adverse inpact
reconnaissance has on continued survivability of forces. Aircraft reconnais-

sance may provide a poor and very limited substitute. Also high on the
priority 1ist will be replacement of an enduring warning system,

3-4.4 ‘ Needs, Perceived and Real, to Conserve Strategic Weapons
Expenditures
If the nature of protracted war is correctly described here, then
each side will wish to avoid escalation to large-scale city attacks for
reasons of self-interest. At the same time, each opponent believes that he
can either improve his post-war position or emerge victorious by continuing
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attacks on his opponents military forces. These concepts are not
contradictory and have a parallel (albeit on a much reduced scale of risk) in
the WWII avoidance of use (widescaie) of poison gasses. (As a matter of
historical record, each side perceived the other to have a superior capabil-
ity.)

- Thus, both actual requirements for city attack deterrence, as well
as perceptions (or misperceptions) of the opponent's strength will influence
the quantity and rate of continuing strategic nuclear weapon expenditure.

3-4.4.1 - Need for a Deterrent Force

- If, after a massive exchange as described, each side's residual
capability to inflict massive damage on its opponent's industries and popula-
tion is to function as a deterrent, then that capability must be real, Each
opponent will now have real data points from which to assess such weapon use.
Each will undoubtedly perceive the need to either retain or regain the upper
hand in the continuing struggle for strategic superiority. These needs will
undoubtedly act to slow down continuing weapons expenditure.

- A national leader, faced with such a threat, is going to be reluc-
tant to dribble away a significant portion of his remaining deterrent force in
attacks on his opponent's strategic reserves which do not result in substan-
tial attrition of these forces. This will be especially true if his nuclear
weapons storage and manufacturing sites have been destroyed or damaged in the
initial exchanges.

- On the other hand, should the NCA learn of opportunities %o gain a
significant advantage in residual deterrent force strength through high-
payoff strikes on his opponent's reserves, he will undoubtedly execute such
strikes. Hence, reserve weapon vulneradbility or exploitadbility carries a
very severe penalty in protracted warfare.
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3-4.4,2 - Tende-cy to Hoard Weapons

- In additi n to the need for a surviving and enduring deterrent
force, there will prsbably be a tendency for each side to perceive the need to
hoard most of its remaining weapons for fear of a sudden and catastrophic loss
of the war. The perceived situation may have some historical parallel in WWl.
While naval experts may argue on the degree of superiority achieved in the
battle of Jutland, the battle was not decisive. Afterwards, there was a
distinct reluctance by both opponents to commit their battle fleets to another
major engagement. The words of Admiral Jellicoe that he "could have lost the
war in an afternoon" emphasize this concern.

- Consider now the dilemma faced by a national leader after a major
military nuclear exchange. Not only will his military forces have suffered
devastating damage worldwide, but he will also have lost almost all (if not
all) of his intelligence-gathering capability. It will be difficult—almost
impossible~for him to assess the effectiveness of his strike. Even {f he
emerged with a vastly improved ratio of superiority, he probably won't know
it. Hence, one can visvalize his reluctance to undertake a second major
exchange with large numbers of weapons.

-' This reluctance to use these scarce assets coupled with the fear
(real or perceived) that such use could lead to a catastrophic and sudden loss
of the war is another reason the war may tend to become protracted—one
characterized by the continuing attrition of the opponent's military forces.

3-4.5 - Societal Considerations

- There are a multitude of societal considerations which will impact
the enviromment for protracted war which will exist in the aftermath of the
nuclear exchange described. Inasmuch as our efforts have focused on
improvements which could be made to our military systems and their associated
command and control to cope with this environment, we have not studied socie-
tal impacts. Further, the staff conducting this effort {is not qualified to
conduct sociological studies. At the same time it is recognized that societal
considerations will make a significant, perhaps even dominant, impact on the
environment for protracted war. They are mentioned here to acknowledge that
such considerations, while not addressed in this study, must not be ignored.
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3-5 - SUMMARY

- This chapter has sought to provide insights into the question of
what the protracted war environment would be like after a major nuclear
exchange. In seeking these insights, we have looked at reasonable Soviet
objectives and the structure of a Soviet attack to accomplish these
objectives.

The-environment has then been characterized in terms of: (1) the
attack effectiveness as measured by damage and fatalities, (2) the fallout
environment created by this attack, (3) the loss of Command, Control, Communi-
cations and Intelligence information which both sides will suffer, (4) the
perceived needs and reasons why national leaders will choose to reduce the
rate of nuclear weapons expenditures, and (5) an acknowledgement that socie-
tal considerations (while not studied here) are of importance.

- Rather than postulating a geopolitical scenario for war initiation,
we have considered two general cases; the first in which 2 central nuclear
exchange grows out of a theater conflict, and the second in which war fis
initiated worldwide simultaneously by a Soviet first strike against U.S.
military capabilities. To the extent possible, the Soviets are assumed to use
surprise or deception to maximize the effect of these strikes.

-' The two prime Soviet objectives are postulated to be destruction of
U.S. military capability and limitation of damage to the Soviet Union. Since
destruction of all U.S. weapons is unfeasible, this latter objective is
enhanced by holding most of the American population hostage to deter the U.S.
from a reta. fatory strike on Soviet cities. In such a war where, for reasons
of great national self-interest, each side limits its strikes to military
targets, the retention of a large and enduring strategic weapons reserve force
is of overriding concern. We structured a Soviet attack compatible with these
objectives .rich left the Soviets with a large reserve for escalation
dominance.
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Damage to U.S. forces and facilities from such an at.ack is extreme,
with 1.2 million fatalities among active duty military personnel and damage to
military installations ranging from 66 to 80X of these facilities., Of
particular concern is the vulnerability of the military logistics infra-
structure which has resulted from high concentration of functions and
supplies at relatively few locations.

- Radioactive fallout, resulting primarily from surface burst weapons
used in attacks on hard targets, is a significant factor in the conduct of a
protracted war, particularly in the first two weeks. A high percentage of the
U.S. population, in order to survive or avoid serious 1llness, will have to
remain sheltered for one to two weeks. Measures to protect against fallout
are fairly easy to implement but are not generally known., The extent to which
such measures will immobilize large areas of both nations is a significant
factor of the protracted war environment.

- Both the United States and the Soviet Union have moved to a position
of very heavy dependance on space for c3x functions. Operation of the space
systems of both sides is dependent on continuing inputs from a few very
vulnerable ground-based facilities. These facilities are alss 2ssential to
the employment of anti-satellite weapons (ASATs). Destruction of bo:h sides’
ground-based space facilities will undoubtedly occur in the initial phases of
any nuclear exchange. This will result in rapid (in many cases immediate)
degradation of all satellites with the attendant degradation ¢f both sides’
Cal. Thus, not only will each side lose 1ts near-term ability to assess the
effectiveness of the exchange, they will also lose their ability to effec-
tively use ASATs to deny the use of space by reconstituted satellites. Hence,
a significant advantage will accrue to the side that first reconstitutes its
space assets—an advantage which, based on the present asyreetry in numbers of
space launches and in-country recoveries, favors the Soviets. To function in
8 protracted war environment, the requirements and characteristics of recon-
stituted satellites will differ considerably and must be much more autonomous
than those now used.
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- National leaders' perceptions (or misperceptions) of enemy
strength, coupled with fear of overcommitting scarce and possibly irreplace-
able nuclear weapons assets will tend to greatly reduce the rate of nuclear
weapon expenditure. These perceptions, coupled with the overriding need for
reasons of national self-interest to maintain deterrent against escalation to
urban-industrial attacks, will inhidbit weapon expenditure. Only when an
opponent sees an opportunity for a favorable exchange rate against his oppo-
nent's reserve nuclear forces are large salvo-style attacks likely to occur.

Instead, the war will become one of continuing attrition against the oppo-
nent's military forces.
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SECTION 4
MILITARY MISSIONS FOR PROTRACTED WAR
4-1 SCOPE

The postulated initiation of a protracted war considered for this
investigation is a central counterforce nuclear exchange attacking nuciear and
conventional military bases and C3l fnstallations including space-based assets.
The purpose of the attack was to excise the United States' capability to project
military force while holding U.S.. cities and industry hostage in an effort to
confine U.S. response by any surviving nuclear forces to military targets. From
the postulated attack, initial conditions expected to prevail at the outset of
central nuclear war were derived. It is assumed that the results of the initial
exchange do not cause a political settlement between the adversaries and the
conflict continues. In that continuation, the U.S. national goal is to survive
the conflict as a viable political, economic and military entity.

In this chapter U.S. military missions and functions necessary for

national survival are identified and described. Additional essential missions
for which the U.S. may not have execution capabili., are also identified. U.S.
military missions and functions are discussed essentially in the order of achiev-
ability. The highest level represents those contributing to & national goal of
resolving the conflict in favor ¢r the U.S. The maintenance of forces for
strategic strike capability and protection of the homeland are the two basic
ailitary missions essential to national survival. Underlying those missions are
the v ystoration and operation of c’x and force logistics functions. At the next
level are the protection of allies and assumption of control over critical
rescyrce regions.

4-2 MAINTAIN STRATEGIC FORCES AND DEFEND U.S. HOMELAND

It is not the purpose of this study to postulate circumstances and
procedures for conflict termination. However, it {s sufficient to assume that
one adversary or the other may stop fighting when that adversary perceives
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continuation of the conflict will be at a military/economic/population cost
greater than that he is able and willing to accept or bear. It is our purpose to
discuss means by which the Unitec States can be in a position to make those
choices freely rather than by default, external coercion, or defeat.

. It is readily apparent that post-exchange maintenance of a viable,
enduring strategic nuclear force is a first-priority necessity. Thc strategic
forces must have survival and endurance in sufficient numbers to prcvide the
ability to display power in a militarily effective manner, to achieve political
coercion (or to counteract coercion by others), and to conduct strategic nuclear
strikes.

Defense of the U.S. homeland assumes equal priority with the above
strategic nuclear mission. The defense of the U.S. homeland involves (1) air
space defense, (2) control of contiguous waters and sea lanes, (3) prevention of
invasion, (4) neutralization of enemy North and Central American bases of
operation, (5) ABM and space defense, and (6) providing ¢31 and logistics to
support the mission elements.

4-2.1 Maintain and Use Strategic Forces

In the 1950s the U.S. adopted a triad of strategic attack capabili.
ties: manned penetrating bombers, fixed-site ICBMs, and subrarine launched
ballistic missiles (SLBMs).  (Designated tactical aircraft reinforce as
required.) The triad mix of the 1980s and 1990s is emerging as bomber (old or
new) with air-launched cruise missiles, mobile 1CBMs (as well as fixed 1CBMs) and
SLBMs. Each component is significantly different in terms of pre- and post-
launch survivability, C’I. range, reliability, responsiveness, and adaptability,
(as well as cost and accuracy). Each of these characteristics impacts on system
needs to function in a protrazted war scenario.

The concepts for the conduct of protracted war include the use of
strategic forces for two major purposes: intermittent strategic weapon strikes
against the Soviet Union, or other enemies that arise, and a display of power as
required to coerce or to resist coercion to capitulate. Thus it is essential:
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{1) that sizeable strategic forces survive the nuclear attack on U.S. military
bases; (2) that, having survived, they have the endurance, in all their
characteristics, to play their role throughout and after the protractes
conflict,

£-2.1.1 Provide Enduring Strategic Weapon Systems

Those strategic weapons not used during the initial exchange must
be able to survive that attack and retain their military utility. To assure
durability and utility, each weapon system has essential requirements imposed

upon it, These requirements are listed in Table 4-1,

Table 4-1. Enduring weapon system requirements.

SYSTEM ESSENTIAL REQUIREMENTS
| Air Bases (prelaunch, dispersal, and recovery)
Runways
Maintenance Facilities
Bomber Spare parts
(Penetration | Weapon reloads (storage)
or Standoff) ; c3x POL (Petroleum, 011 and Lubricants)
Dispersal
| Deception
} Personnel
§ Hardness
g Dispersal

1CBMs (Fixed | Daception

and Mobile) C3l

Autonomy

Supply and Maintenance
Personnel

Detection Avoidance
SLBMS ¢31

Resupply and Services
Personnel

In addition to providing surviving and enduring strategic weapon
systems, it is necessary to have consumable supplies and trained personnel
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available. Dispersed shelters probably will provide the most effective
protection for essential personnel ranging from mission operations to mainte-
nance and repair, as well as for the consumables associated with the system.
Consumables include additicnal nuclear weapons, equipment spares, POL and
human services. These issues are addressed in more detail in Section 4-3
under the heading of C3I and Logistics.

4-2.1.2 Conduct Strategic Strikes

Protracted war concepts see two phases of strategic weapon applica-
tion: initial counterforce central nuclear war and, conflict resolution not
being achieved, prolonged countermilitary nuclear war. The specific target
definitions become blurred in the second phase. However, Table 4-2 cate-
gorizes the type targets emphasized in the protracted phase of the conflict.

Table 4-2. Protracted phase target category.

FORCE ORIENTATION STRATEGIC NUCLEAR ORIENTATION
Projection-Force Concentrations Command, Communications & Control
Transportation and Facilities Surveillance Systems
Concentrations of Sea Power Remaining Strategic Weapons

Sources and Flow of Resources

Destruction of force-oriented targets contributes to conflict reso-
lution through extrication of offensive combat power. Attack of these targets
is suitable to either land, sea or airborne strategic weapons. They may be
fleeting targets. Timeliness of attack is dependent on reconnaissance and
surveillance.

Nuclear force targets, when acquired, will assume high priority for
strike. The relative difficulty of producing new nuclear weapons will
increase the value of those remaining; every effort will be made to detect and
destroy enemy nuclear weapons and delivery systems.
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4-2.1.3 Display of Strategic Power

The resolution of a conflict involving nuclear attacks on U.S. and
Soviet military targets will, to considerable extent, depend upon the percep-
tion by our opponents, allies, and uncommitted nations. To demonstrate that
both capability and resolve exist in the U.S. to resist coercion, and even to
coerce other nations support, demonstrative displays of power may be
required. Enduring strategic nuclear systems responsive to the national
command authority are needed to ensure a strategic strike capability will
exist. throughout the protracted warfare period.

4-2.2 Defense of U.S. Homeland

The most sacrosanct national interests are survival and physical
security. Defense of the homeland is necessary if the United States hopes to
preserve its people and economic/industrial base with territorial integrity,
national ingtitutions, and human values intact. The necessary adjunct is the
national will to survive.

It is not the purpose of this section to postulate or synthesize
Soviet strategy and tactics for continued attack of the United States. It is
possibie, however, to note basic Soviet military capabilities to do so. After
the nuclear exchange, the changed relationships of military strength between
the nations may alter the kind and degree of threats to the territorial
integrity of the United States. The U.S. will need to be able to defend
itself against a spectrum of possible threats to U.S. territory, ranging from
raids or invasion to aircraft or missile attacks.

Following the initial nuclear exchange, the continental United
States may find itself relatively defenseless in conventional capability.
Depending on the success of the U.5. retaliation, the same may be true of the
U.S.S.R. The balance of conventional capability vis-a-vis other nations may
be radically altered.

Nations which have been relatively unaffected by the exchange may
feel that they possess sufficient force to get away with aggressive acts which
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might otherwise be unthinkable. The world's policemen would be non-existent.
Such nations may consider that there will never be a more opportune time to
strike and redress old grievances or achieve long wished for aspirations.
Mexico could decide to retake Texas, New Mexico, Arizona and California. Cuba
might seize, or raid, southern Florida. If not struck in the exchange, Cuba
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